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ee. The economic depth for canals of large trafiic was discussed i in the 
Tr June, 1898, + but as the not exist at that time 


7 ap which to base ‘comparative estimates of cost of canals of different at 


_ dimensions for the routes under consideration, it was im possible to a 
he where the charges and 


Plans and es estimates have been since for works 


+ to control the level of Lake Erie, and for constructing waterways 4 21 


30 through the connecting, channels of the Great 


Lakes, and from the Lakes to the Atlantic. 


- aa A preliminary estimate of a barge canal 12 ft. deep from Buffalo ‘“ 
New York ~ been made, and while the ed location ‘wn exact cost 


 * This pa er was discussed with that of Mr. Mayer (page 207). The joint discussion — 
+ Am. Soe. C. E., Vol. xxxix, page 273. 
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Ww ISNER ON CANALS FROM THE LAKES TO NEW YORE 


by the New York State on wi not be 


sufficiently to materially affect the present discussion. te 
a "2 In previous discussions of the proposed waterw: ay from the Lakes to 

the seaboard the depth of channel has been made the important factor 


? but little consideration given to the “economy in 


“rates due to the different speeds v which may be maintained by steamers” 
in waterways of different dimensions. 
o3 For instance, in Major Sy mons’ able report on a Ship Canal from , 
the Great Lakes to the sea it is estimated that lake freighters of 16 ft. 
20 ft. draft w ould make only four miles per hour in a ) waterway 24 - 


ft. and that ‘the time required at nominal ports would be from 


ul to 12 da ays, or about the same 1e sailing time of round trip; 


_ while in a barge canal 12 ft. deep, with a cross-section of 1 200 84. ft., 


— 
team canal boats ¥ with three to five consorts in tow woald be ohlet - 
io ce practically the same number of r round trips per season. Be 7 


“the artificial channels of our lake w aterways, and with ‘the rapidity 


which cargoes are loaded and ‘discharged at terminal ports, 


_ To anyone familiar with ase speeds: maintained by steamships in 


seems like begging the question to draw conclusions from transporta-_ 


rates based on sv such assumptions, 
? The St. Clair Flats Canal i is 7 200 ft. long, 20 ft. deep at mean stage 


of] Lake St. Clair, and has a cross- -section on of about 5 700 sq. ft. ™ or mF 200 


tion ‘of the proposed 21-ft. waterway 
for which plans have 


It been found fr om. ual observations that freighters 


on the Lakes can safely navigate the canal at speeds « of from 7 to 11 
miles per hour w ithout slackening speed when passing other 


es There i is si av erage curr ent of aan 1. 7 miles per! hour i in the canal, X 
_ which makes nav igation much m more dangerous than it would be in a 
i canal with no current except that required for the necessary water 
E supply, yet no serious accident has ever occurred in the waterw ay. am 
‘statr 


bis Lake freighters, capable of steaming 


ute miles per hour in > 


a the open lake, make from 23 to 24 round trips per season between. Duluth © 
and Buffalo, or an average of one round trip every ten days, three days” 


ene, 
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of which are ¢ due oe ‘ti ed in loading, unloading, coaling and 
= 


, If the detentions at the terminals of a a ship canal between the lakes 


and New York should amount to ten or twelve days per round trip, it 
is safe to say that but little freight would be déethenged at New York 
except that consigned directly to the ¢ city, , condition which would 
unquestionably develop 1 methods of handling ca cargoes ‘such that the 
"detentions n need be bet little greater | than at lake ports. 

4 The Suez Canal had a cross-section of 3 700 sq. ft. , pewrions to the 
enlargement: now being made, through which the for 


steamers was to 6. 2 statute miles per hour. 


speed is is limited to to5.6r 6 miles per yer hour, 


“4 In the Kiel Canal, havi ing a cross-section of 4 100 sq. ft., a speed *: . 
- 2 miles per hour is allowed, but the larger ‘ships | only average abc about 


: Speeds of 6 miles per hour are allowed for large ships in the pom: 


chester Canal, where the cross- section is 4 400 sq. ft., , but, ow ing to the tee 


sharp curves it in the canal, tugs are “used for tow: ing the larger 
g ger 


limit speed ae these canals has been fixed with reference to 


preventing it injury to > the banks, but is not very ‘different from the 


‘The: retardation of the speed « of aship in a restricted waterway is . 


due to to the resistance of the sides and bottom of the channel to the | 
movement | of the water displaced by the steamer, to ‘the velocity of 
- the back flow of ‘the displaced water, and to the back pressure of the 
water piled up ii in n the channel in front of the moving ship. — ae 


it has been found from actual observations of the « speeds of 


steamers on Great Lakes that a ‘Ship capable of of averaging 
“miles per hour i in the deep water er of tl the open is retarded about 


«16%, or 2 miles per per hour, w hen s steaming with the same boiler } pressure ae 


and only 2 ft. of w water under the keel. o , 
2 ofwater under the 


an When the lake channels are re improved so as to allow the passage of ae 
ships « “i 19 to 20 ft. the cross-section the St. Clair 
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was 


s that of the sna 


and in the v water ro routes to be connected. 
depth o of channels at the entrances of lake harbors ‘defore 


; _ improvement was only about 3 to 10 ft., and across the shallows of 
the connecting waterways about 9 to 13 ft. 

> ie: The project of improvement now y being carried out contemplates 7 


— depths of about 21 ft. for mean lake stage, but as yet wa 


about 18 ft. has been secure d. The question to be settled is, what is - 


ie depth which can be economically given these channels such that 7 > 


ships able to ‘safely weather the lake ‘storms may be passed at all 

times, and that the fixed charges for maintenance and interest on 

cont shall not exceed the benefits to be derived from the reduction i in 


3 rates of transportation and from developing g new industries and com- 


During storms which are of ‘frequent occurrence in the 


fall of the yea o 3, large freighters | drawing less than 17 ft. 
loaded, have not ‘been well adapted for 


"Yor greater | depth of ¢ channels than 20 ft. the advisability of — 
provement twill d depend up upon whether the benefits to be derived will 


bee equiv valent to | the fixed charges ar arising : from maintenance ‘and cost a 


ai. Att the head of Lake Eri ie, e, through Lake St. Clair, and at the ‘foot 
& Lake Huron and Lake Superior there are extensive flats w where the — 


Water is only about 21 ft. deep at average stage, and if the connecting 
channels should be made a greater depth, nearly 60 miles of the route _ 


through the rivers and lal lakes would be excavated channel. ro 


The cost to fo the Goverament to deepen the lake: channels for depths 
of over 21 ft. will be about $3 000 000 per foot, and to ‘improve the 
lake harbors and entrances cor correspondingly will ill cost about $4 000 
a foot, or atotal of $7 000: 200 000 f for each additional : foot of depth i in har- 
bors and cn et Assuming that the Government pe: pays s 3% for the 


6 for maintenance, 
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the speed of the steamer. 
cross-section of the watery 

ship the speed will be ret 
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ditional foot of depth would 


The actual freight carried on the Lakes in 1899 was not far. from 
40 000 000 tons, and | if the annual fixed charges arising from making — ™” 
maintaining dee deeper er waterway rays should be chargeable ‘to the e entire 
amount of traffic, the sav ing in transportation ; rates would have to ¢ ex. = 
ceed six mills per ton for each foot of fimprovement to to make th the accounts 
‘The actual saving in the cost of transportation on the Lakes by — 
using deeper draft vessels i is only about one-half the om estimated ‘ech 


fixed charges, and therefore would be adv isable 


= 


“dustries ‘and ne new Ww will of greater Vv value to to the. country 


the total decrease | in the cost of transportation. . This could pee 
a hold true as the decrease in rates would be permanent, while the effect, = 
the i improve wment is in new commerce w ould be of 


_waterway y improvements and nd frome n expense for main-— 


hows considered m the comparison transportation rates: espe- 


- cially w with those on railroads w where such expenses are paid directly 


a If we take : into the fact that ships of more than 500 ft. 
length cannot be safely handled in the sharp curves of the connecting 


-waterw ays of the Lakes, thet with a draft of 1 to 19 ft., ships not ex- 
° ceeding such length ca: can | safely navigate the Lakes at all seasons, and eo 


fo for greater | depths of of channels than 21 ft. interest and main- 


__ tenance account | will exceed any expected returns fom lower trans- 
portation rates, there seems to be no legitimate ‘reason why the 


ultimate de depth for for lake ce waterways should should not be definitely set ttled at 2 


_ While it is true that the small freighters of the Lakes must | go go out 

0 of business and make way for the ‘more economical ty pe carrier, it is ) 

¢ also t true that a continual change of dimensions of waterw ms renders. es 


the rate at which freight can be carried ‘depets upon the the probable = ex: 


a the smaller s ships practically o obsolete long before 1 worn out, and since 
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sofa life of the ships, continual changes in th type of freight — 
carriers will materially increase the ‘cost of tra ans po: 


if the freight business on the Lakes can be ate as economic- 
v Ww 21 ft. deep as with channels of greater depth, the 
m the Lakes to the Atlantic should not exceed such depth ; 
tent it oon | 1 be shows that the benefits to be derived from through 
transportation betwe een the Lakes and foreign ports in | deep draft ships _ 


wil be of si of sufficient to warrant Te- 


ays 21 ft. 


 Oswego-Mohawk st. Lawrence- Champlain routes, are 


abstracted from the report of on Deep 


TABLE No. 


| 
=. 


| 
*Note: Inthe high-level stan for the Oswego-Mohawk Route the water supply istobe 


in Black and Salmon River Valleys, and in the low-lev el 
n Oneida e is to be used as a reservoir, with a deep cut for the waterwa between 
Oneida Lake and the Mohawk River. 


iim 
— 
a q ® Tables Nos. 1 and 2 give the details of the length of channels of a 7 7 
the amount of lockage, and the estimated cost of 
A 20 deen from Ruffalo to New York via the 
| 
vo 
‘Total distance, 477.04 | 476.94 | 685.21 = 
regulated stage ct Lake Erie to mean tide, feet. . 574.5 574.5 574.5 
Down lockage, 742.6 705.6 | 547.2 
‘Standard canal, 102,56 | 102.42 | 102.95 — 
— 
— 
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TABLE No. 2—EsTIMATED Cost or W ATERWAYS. 


21: Ft. oun 
961 818 


Channel. 


Michigan t to Lake Brie... 16 226 548 
42 393 2038 


Oewego-Mohewk Route (High- 


Oswe ego- Mohawk Route 


Level Plan)... 210 309 129 
Le . Lawrence- -Champlain Route. 213 123 864 
Oswego-Mo Mohawk Route (High- 
Level Plan). 813 22 228 77 72 
Oswego: yego- -Mohawk Route (Low. aly 


Level Plan)... 817 284 848 206 103. 
St. Lawrence- Champlain Route. 320 099 083 190 382 436 = 


oO Mohawk (High Level- 


‘The! Committee on Canals of New York State, in its report to to the a 


iia ernor of New York, , estimate that a » barge canal from Buffalo to the ier 
Hudson Rive er, 351 miles long, 12 ft. deep, with a cross-section of 1200 Se 


sq, ft. will cost $58.894668, 


Canadian g (government has expended about $65. 000 000 upon 


the construction and m maintenance of the St. Marys, Niagara and St. 


—=Y Lawrence canals, or about $13 per capita for the entire population of 


the country. amount, however, d does: not } represent the cost to 


> to three times. The are 14 ft. with locks: 270 ft. 
_ and 45 ft. wide, and were intended to develop ene transportation 


detwe een n the Lakes and Montreal 


— = 

1) 

; 
ie 904 679989 

ia 

— 

q 

"The expectations relative to the volume of traffic that would be 

— 


231 


emall | type of steamer w can the locks will able: to com- 


excessive transfer charges at Buffalo. 


on It will be noted that the length of standard canal is practically the 


same by the Mohawk or Champlain routes, and that the 208 miles" 
: greater dist distance by the latter rou ute is mostly through the wide channel 


The Champlain route is a down- onde waterw: from the Lakes to 


section on practically same the St. ‘Clair Flats Canal, the he speed of. 
ships i in straight venches will he fully - great as that of the larger lake a 
freighters in the St. . Clair Canal. 3 Making the ne necessary ‘reductions for > 
slow er speed on curves and in passing ships e en route, and fordetentions 
at locks, it is found that a freighter capable of 1 steaming 12.5 5 miles per 


hour in the open lake s lake should make t ther round trip between Cl Chicago and 


New York in 11 days and . hours ¢ via the Mohawk Route, and in 12 * 
4 and 9 hours via the Champlain route. 
Th The nav igation season on the Mohawk route will average about 245 > 


days ana for the ‘Champlain route 230 days, and if the detention at _ 


: New York i is ‘not 1 more than twi ice the time required at Buffalo, a a dake _— 
steamer should make 16 ‘round trips per season between Chicago 


and New York via sia the Mohawk : route and fourteen | by the Champlain 


route. The av erage sailing time between ‘Chicago ‘and Buffalo” for 


‘ames capable of running 12.5 miles per hour in the open lake is” 
about 7 72 hours, and the estimated time for the same type of steamers — 


Buffalo and New York based on the actual performance of 
reighters i in restricted of the lake waterways is 


This estimate is based on a ‘21- ft. waterway having a ero 


of 5 500 aq. ft. area or about six times the midship section of ship, 
. which ratio will allow safe speeds of 8 to 10 ‘miles | per hour with the — > 
Same consumption of fuel required in in open water. fa. © | 


ee In the previous discussion* the Ship Canal i is s assumed ie be 24 ft. 7 


deep, with a section of 4 200 : sq. ft., and that ships having 


— 
‘ 
route, and for a 21-it. channel will cost $14 500 000 less than the latter. 
— 
| 
— 
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of 1 000 ft, would 


—e about 4 miles per hour, not 


8q. ft. or four times that « of the barge, a ratio w hich will not adail of ny 


average speeds of over 4 per hour with ordinary barge 

From these elements it was estimated that steamers in the ship canal, 


and barge fleets i in the barge canal, will only average | ten round trips — : 
per season between Buffalo and New York, whereas with citable 
dimensions for the waterway and ‘proper dispatch in in loading and dis- 


charging ships at terminals at least 14 sa 16 round trips may be made er 
"between Chicago and Ne York, or three times the annual 


4 the sl ship canal from Buffalo to New ‘York. 


tee expense account of lake and ocean. freighters is 


reater than that for canal barges tha that an accurate estimate of practi- 


al — in canals and of detentions at terminals is essential in ma 


k- 
comparison of rates at which freight can ‘be carried on on the 
s of waterways. 
bp) 


In the report of the Committee on Canals of New York ‘State, it is ue 
timated that a Buffalo to New 
fork on for 26 6 cents, but in abinining such result the Com- 


mittee o omits from the « expense account the items for interest on m_ cost aye 
of construction, 


ton of freight can be transported from 


‘profit for the shipowner. 


‘The interest and insurance expenses are based on a valuation 


$28 500 for : a a fleet of one ste steamer and three barges, yet in s foot- note 


on} page 19 of the report it is shown that if constructed of steel the 


fleet would cost $70000. 
WwW ith the i increase in the cost of lumber which is sure to occur ll 

the near futare, the cost of names constructed of wood will approx 
-— mate that of steel; but e even if thi 


n if hould not be the case, it is oid 


~ bable that the greater cost of towing saneilien barges would make the 


steel barge more economical for at the values given. 


of similar models on the Danube, from which it appears that the a 
power 


required for the wooden barges was nearly tw twice that requir - 


4 

| 

80 
4 

4 

4 
7 

il: 
= 
ee ote = C. V. Suppan, Chief of the Steam Navigation Service on the Danube, _ 


= 
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‘or the steel and that the cost for per -ton- ‘mile for the 


If these ‘results at are correct, the Ww barge Ww ‘ill be economical, 


at a lower value than that give en in report. 


¢ eee the estimate o on page 64 of the Report o of the Committes 


for barge fleet, 1 w vith « a total annual na a eanal o of 15 000 000 om, 


ill be as foll 
— 0 TABLE No. o> 


3. Account, Banos FLEETs. 
Fuel, oil, waste, 


Insurance on . 


“Interest on investment, 5 per cent...... 
“Deterioration, etc., 5 per cent.. 
‘xed charges for repairs and interest 


on cost of canal (3 per cent. 
Shore ) expenses an and commissions. 


Profit to ship- owt 
for 52 000 tons... 


n Buffalo and 


on Chicago to Buffalo... 


_ Total rate per ton, Chicago to to New York.. 


The ra rate per ton for both the barge and the sh ip canal (Tables No 8. 


[? and 4) will vary from these estimates with any variation of the volume ; 


of traffic from that used. : West-bound freight, which has been estimated 


at t one- -third of the eastward — movement and at the same rate per ton, b 7 


‘would, under normal conditions, ¢ command a higher rate than the east- 


ie bound freight, but w with the. v volume of westw ard traffic only sufficient for 


33 
a 
0.95 
1 
¥ 


TABLE No. AND EXPENSES OF A er 


ADAPTED FOR THE ‘TraFric oF A 21-Fr. Warerw AY, AND Carapue OF 
12.5 Mies rer Hour 1n THE Open Lake. 
Bre 


Horse-power, 
Coal consumed per per 3 850 Ibs, 
8 600 tons 
387000 
F ‘uel, , oil and waste, per day, when running......... 


Fuel, oil and per in 


ay Expenses for season of 245 days: . 


pa 
Fuel, oil, waste, 


Insurance on ship. . 


= 


Interest on investment, 5 per cent... 
erioration, etc., 5 cent. 


q 


charges f > 
interest on per cent. 


"Shore expenses and commissions. 


> 


Rate e per ton ton, Chicago t to New York.. 
‘Rate ‘per bushel, Chicago New York. 


“likely to peal the rate fully as low as for east- bound traffic. bails 
“interest on the cost t of the canal during construction would also 


_ increase the amount of fixed charges above those used in the esti- 


baie 
= 
— 
> 
a; 
700 
oni 93400 
18000 
18000 
— 
— 


These var iations will have relatively Saad effect o on the eae 


both the barge | and ‘ship canal canal, and therefore would not mat materially | 


change the comparative value of the two types of waterways. ar 


- ‘The items from Tables Nos. 3 and 4, for w ages, st subsistence, sic 
“and miscellaneous expenses, amount to between one- fourth and one-— 


fifth of the respective total expense accounts, showing that the actual 
i of moving a ton of freight from Chicago to New York will be less 
our than one-fourth of the rate necessary to transact the business, and 


therefore rei ny material reduction in n_ transportation rates can only be 
s on which quick trips can 


‘made and a all ‘unnecessary transfor and terminal charges eliminated. 


‘The. comparative transportation rates given in Major Symons’ 
report differ from the present estimate for | the reason that the latter i 7 


includes fixed charges for maintenance and ir interest, and is based upon 
“speeds in the restricted portions of | the ws waterway which have been 
demonstrated to be safe and practical in the connecting channels of 
“the Lakes, and upon dispatch at terminal ports similar} to that 1 7 


+. 


‘The average time in port for freighters running between eae 


and Buffalo is about three days per round trip, but to make e allow ance 


, for the di different conditions in New York Harbor four days per er round = 


have been u used i in the present estimate. 


is also assumed that if the volume of traffic on on the barge canal 
should amount to 15 000 000 tons annually, aship canal of dimensions — 


: ‘suitable to allow the lake tonnage free passage to the seaboard would © 


dev elop | at least 20 000 000 tons per er year. 
per year, 


reec of the transportation rates” and volume traffic 
canal and ra railroads between Buffalo and New Y ork indicate that any 


waterway which does not admit of steamers passing direct ‘between 


lake ‘ports and he is not likely to prove a successful 


667 151 tons. 
1635089 « 
=f 258 533 
3.083 132, 


— 
— 
— 

— 
— 
| P 

‘The freight carried on the Erie Canal: 
4 


rate per smile on railroads from the Lakes o the seaboard 


been nearly. double | that on the Erie Canal, yet during that time 


has nearly trebled, s showing beyond | question ‘that the : 
of freight \ which y will be shipped by any given route does not depend 4 


upon the relative that the pay 
4 causes which produced the of tra 


Two of the principal benefits to be expected from the construction i 
4 ofa waterw way of proper dim: dimensions betwe een the Lakes and the Atlantic, 
are the dev elopment of ship- building industries at lake | ports, and to 
make it possible. for individual ship owners to do business i in com-— 


petition with combinations, neither of which « could be realized from the Be ; 

4 construction of a 12-ft. barge canal. 


way in in which the a bar ree canal requir- 


‘panies to to operat rate fleets of barges in in connection with freight 
7 on the Lakes, so that ¢ through bills of lading can be made from seas i 


Such. a n arrangement would require the control of sufficient 


elev ator capacity at Buffalo to otake care of the surplus ¢ grain which ¢ at 2 
_ times es would be be greatly in excess of the carrying capacity of the ‘barges. — 


Ww ith economical water transportation only possible organiza. 


tions controlling large amounts of capital, it is by no ‘means im- 4 
_ probable t that the canal and railroad | companies would combine to ‘iz 


‘maintain rates, thereby destroy about the only benefit to be 


expected from a canal of such dimensions. > ee 


ai In a waterway havi ving dimensions to correspond with the depth of — 4 
4 


the water routes connected, individual ship ow ners would have equal 

opportunities with the and practically make ‘the 
§ “Such a waterway would also make it possible to increase largely 


steel and shipbuilding industri he and probably b 


of assistance in restoring th e of the United 


States i in n foreign trade, 


4 

— 

| 

— 

— 

| 
+ 
— 

— 

= 
4 
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is 440 miles, by Barge Canal 496 ‘miles, and by: ship 
via Lake ake Ontario and the Mohawk ‘River is: 477 miles, making the 


barge route 19 miles longer than the s ship canal, with about, three 
times greater amount of canal section on through Ww hich boats will have 


“Referring to the cost of a1 and 30- ft. waterway 8 the 
Lakes to the seaboard it will 1 be noted that | the latter will cost about a 


) 3 $100 000 000 more than the former, not including the cost of improv- 7 


- 4 ing terminal harbors. ors. The difference i in expense for operation, main- 


charges § for a 2 30- ft. waterway, including the improv ement and 3 main- 7 


.- tenance and and repairs will be about $550 000 per year, making ' the fixed — 


“tenance ¢ of lake harbors, ors, nearly $5 000 “a jaeahon er than for 0 one e of ‘21- 


‘ically with. channels of 21- depth than with deeper ones, and 


therefore whatever advantages : are to be derived from a 30-ft. water- 


way from the Lakes to the Atlantic must come from developing new — 
- industri ies and commerce by direct trade between the Lakes and 1 foreign 


‘With a traflic of 20 000 000 tons annually in such a ) waterway i it is 


not probable that more than 6 000 000 tons would be foreign com- 


‘me ree, and if carrie ied in  deep- draft vesse ‘ls the 14 000 000 tons for 


domestic consumption would have to be discharged at New York foe 
use in the city, or for reshipping to other | ports on the, Atlantic Coast. 


This would necessitate two- thirds of the ships denon direct between 


W ith ¢ a 21-ft. w the adapted to the service could 


charge comme 
— 


“freight to at New York, on the last trips 


the close of lake 1 navigation, when it be found advantageous 
oad for through Passage to Europe. 
‘Taking into consideration the expenses for interest ma 


‘maintenance of the two waterways, the cost of transportation —-~. 


: domestic traffic will be 6 cents - ton greater for a 30-ft. waterw ay 
for one 21 ft. fr rom Ww hich it would appear that any benefits 


| 
— 
if 
jg 
— 
) 


Lis. 
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- to be derived from canals of greater depths — necessary for econom- 


= 3 ical transportation aca @ the Lakes must result from mean foreign tra trade 
between thejlake ports and Europe. 


Ba  . If the difference of the annual fixed charg ges for the two depths of 
on 


_-Waterway,betw een Buffalo and New York be charged to the probable 


volume of foreign traflic, the transportation ra rate will be about 20 wens 


per ton greater with a 30- ft. waterway than with a 21-ft. canal, 

The amount of transfers at New Nook for the combined ¢ 
and foreign. traffic would be fully as great when transported in deep 
draft ships as when carried in steamers adapted for safe ‘Davigation .. 


the lake waterways, and therefore » the benefits to be expected fer the he 
deeper ws waterway must be wholly of an indirect nature. 


ust Ve 


_— Since the he interests of of the steel ond ship- “building industries would — 
equally well subserved by ‘either waterw ay, it is difficult to conceiv 


__ of cond) conditions which would warrant the large expenditure 1 necessary to ae 
construct a a waterw ay of ‘greater dimension than required for safe and 


— nav avigation on on the Lakes. | 


ent t depths, by varying the speed i in in the restricted chan- : 
ports. If, however, 


nels s and the time lost by detentions at terminal ports. 
: pw dimensions of channels be such as to allow economical speeds for $. © 


th type of vessel adapted to their + use, there need be no trouble in rr 
stablishing these elements of the problem within reasonable limits, 


wever, 


as the average speed at at which canal | barges can be towed is pretty well: ae 


~ 


_ know n, and the safe s speeds of steam ships in the e restricted we w aterw ways 


iit 
from: which the ratio of cross- -section of channel to that of ship may be 


determined, , which will ¢ give a. minimum rate of transportation. 


Coxcrustoxs. 


A waterw. ay the Great Lakes to the Atlantic, to produce 


- at the Great Lakes and in the Ship Can Canals of Europe furnish data an 


best results, should have dimensions which will permit the p passage, a 
economical § speeds, of of ships be best adapted f for the traffic of the pepe 
routes connected. 

8. Safe nav igation of the Great Lakes requires a minimum depth | as 
tt a for the connecting channels of at least 20 ft. and for depths of over “6 


ft. the totevent on the cost of construction will exceed the decnemns: in mt 
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a Ww vith any y waterway requiring the transfer of freight at Buffalo, 


F independent canal boats cannot compete w ith existing lake and railroad | 
lines, and, unless the waterw ay is operated by rich com- 


panies controlling lines of lake steamers and canal barges, the business 


dev eloped \ will probably not not exceed that of the present Er Erie Canal. 
The decline of traffic oa ‘the E Erie Canal since 1880, and the 
‘failure o of the 14-ft. Canadian canals to divert ¢ commerce e from the lake 


- and railroad lines, indicate that a waterw: ay of less d depth tl than required — 


; ~ the passage of the best type of lake freighters cannot yt materially 
modify the transportation rates over exi isting routes, 
The indirect benefits to commerce to be derived a 21- 1-ft. 
_ waterway will be nearly as great as can be e: expected with g greater depth 


= 
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DISCUSSION: CANALS FROM THE LAKES NEW YORK. 


ing upon a discussion of the general canal proposition, the writer fe feels 
 eumpelied to take exception to some of the statements in Mr. Wisner’ . 
7 valuable paper, and particularly wishes to dissent from his ca 


conclusion, which isas follows: 


The decline of traffic on the Erie Canal since 1880, and the wee 
4 of the 14-ft. Canadian canals to divert commerce from the lake ce 


Mr. ‘symons, THOM as W. Symons, M Am. Soe. C. E. (by letter). —Without enter- 


railroad lines, indicate that a waterway of less depth than required for 
the passage of the best type of lake fr eighters cannot ait, ‘Ye 
modify the transportation rates over existing routes.’ 
a The decline of traffic on the Erie Canal is due to. eieueall causes, 
7 - the principal ones being that it is not in any manner up to date, that 
7 P the towing is still being done on it largely by horses and mules, and : 
- that the business has never been organized and conducted on modern 7 a 
lines. It has been seriously handicapped by the fact that improv vements- : 5 
~ have been undertaken and discussed which would render the old type 
~ and size of boats obsolete; rendering it inadvisable as a business prop- Rav 
sition for people to build new boats for canal business or to replace - 
those outworn, with the possibility b before | them of a larger canal 
; ‘That the traffic on the Erie Canal has declined, it is true, but it 
would immediately spring up and grow to enormous dimensions if a 
_ proper barge canal were built in its place, if legislative restrictions on — ay 
the capital of operating transportation 1 companies w were removed, and 
if the business were organized in a thoroughly v up- -to-date manner. It - "7 
must not be forgotten that if the Erie Canal has stood still, or worse if, 
than still, for the last thirty years, the competing railroads have sone 
improved their transportation facilities enormously in ways which it Fc 


4 is unnecessary to recount here. isd 
But the most palpable error this fourth conclusion of Mr. 
: ™ isner is his acceptance and statement as to the “failure of the 14- ft. 
Canadian canals to divert commerce from the lake and railroad lines.” 7 +: 
4 Asa matter of fact, the Canadian 14- ft. canal system has not yet b been e 
fully completed, and it has not yet been used by ar any boats drawing 
i 14 ft., and probably will not be for some time. Considerable work — 

7 _ remains to be done in the canals and the St. Lawrence River before — 
3 this transportation scheme is fully completed. In addition to this, 
the Canadian Government and private parties have only just 
- Bena at Port Colborne and Montreal to prepare for the traffic which 

they expect to go through this commercial highway formed by the 

Welland Canal, Lake Ontario, and the St. Lawrence River and Canals. fe 
= to the papers, quite a number of boats are being a 
anda ‘number are being built to run on this route as soon as it is ~a . 
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"DISCUSSION: — TO) NEW YORK. 


Mr. Wisner has certainly jumped at a conclusion which is Mr. ‘Symons. 
in no manner justified by the facts and present data. The 14-ft.Can- 7 


- adian canals may be determined hereafter to be failures, but it cer-— 
ny has n not + been Proven ) yet, in n advance of their completion. aan 


a waterway of less depth than ‘for the passage of the 
A best type of lake freighters cannot materially modify the transporta- 
tion rates over existing routes” is unfounded and unjustifiable. In 
, fact, even granting the premises, the conclusion is by no means justi- 
“fable. The barge canal proposed for the Erie Canal route has a 
capacity for boats four times the size of those now in use. To sy 
that they cannot materially modify transportation rates is just as 
absurd as it would be to say that 8 000-ton steamers on the Lakes can- 
materially modify rates s suitable to 2 000-ton steamers. 
To aid him in his contentions, Mr. Wisner is willing, apparently, 
to stand sponsor for the statement that in the case of wooden barges — 
c and steel barges of the same size and model, the power required to 
— tow the wooden barges is about twice that required for towing steel — 
barges, , and that ‘‘the cost for towing per ton-mile— for the wooden 
3 barge was about double | that for the steel. a This, he states, is and 
i upon some experiments in towing by Captain C. V. Suppan, Chief of © 
- the Steam Navigation Service on the Danube. This alleged fact in — 
regard t to the difference i in the cost of towing steel and wooden barges 
‘is 80 contrary to common sense and e experience that it is s difficult to 
_ understand how an engineer of standing would be willing to use it in 
ee: an argument in favor of anything. The only difference there could — 
possibly be would be in the skin friction on the outside of the boat. 
"Assuming that the steel boat and the w wooden bc boat were im equally 
"good condition, the difference in the amounts of this skin friction — 
- would necessarily be very slight. This is one of the reasons why Mr. 7 
‘Wisner, in his comparative tables of cost of transportation, insists — 
_ Upon the transportation through the barge canal being done in expen- 
sive steel vessels, instead of cheap wooden ones. . As a matter of fact a 
‘one of the strongest arguments in favor of the barge canal, following - 
- the general route of the Erie Canal, is that business upon it can be 
dei in cheap light wooden boats, as these boats would not, at any 7 
- part of the route, , be e subjected to the storms which prevail at “times: y 
a Mr. Wisner gives 44% as the rate of insurance on a fleet of barges os 
operating on the a i a matter of fact, the prevailing rate is 2% _ 
4 for steamers and 1% for online boats, making the average insurance © 
mate. ona fleet of one steamer and three plain barges less than 13%, or 7 
. less than one-third of the amount stated by Mr. Wisner. ‘He has also 


increased the cargo insurance in some unexplained manner. 
_ By saad the cost of the necessary boats for operating on the 
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242 DISCUSSION: CANALS FR 
« Mr. Symons. canal | in an entirely unnecessary manner, which largely i increases the ‘ 
= charge f for insurance, interest, and deterioration, Mr. ‘Wisner 

his show wing favorable to the ship canal. 
The steel boats estimated on Mr. Wisner wo ould be able to navi- 


‘much lower cost per to ton of carrying one- e-third), and 
- lower operating expenses, | could furnish transportation cheaper than 


largesteamers, 
7 “<3 Mr. Wisner also predicates his findings on the lake ship going to ‘. 4 


4 


_ New York and getting as quick dispatch, or nearly as quick, as it gets 
4 at the Lake ports. Now, this cannot be admitted as a 
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‘ee to go to an elevator and ore its cargo and return with little | 
>~s no cargo. _ This would mean another handling of the cargo in ee 
York and an added expense of about as much as the total cost " oa . 
on a barge canal. The conditions | which busi- 
ness is done in New York are such as to preclude the reasonable pro 
a bability of a lake ship delivering its cargo into a foreign-bound ship 


"directly, Nearly all the ‘bound ‘com 


liners. 8. These ‘ships do not leave their ‘docks, ‘freight has to be 
} brought to them, and there is not room at the dock for the ocean ship ae 
and the lake ship, while there is room for the canal’s boats and the ; 
mecessary means of transfer, such as floating | elevators, ete. ‘To get 
a _ anything like the dispatch, at the Port of New York, on n which Mr. 
figures, would require a very complete upheaval and 
4 


of the methods of doing business in this great port. 2s” 
‘ Ma ‘There w ould certainly be serious delays in the sottanty transaction 


only. be: obviated by § going to large expense in extra handling of 

_ Even if the port delays to the barges of a barge canal were as great _ ‘3 

- in New York as the delays to the ship, these delays would not be so * 


serious, as the cost per ton capacity for the barges is very much less =e a 
than the cost per ton capacity of a great ship, and the ‘com 
expenses of the barges are very much less than the operating 
of aship, either moving orin port. j 
There are decided reasons for for believing that it would be more con- 
' sahiend. and better for commerce, to have nearly all the western pro- 
_ ducts arrive in New York in lots of about 1 000 tons, in placeof having __ 
4 them arrive in lots of 6 000 to 10 000 tons. © Nearly all our exports are ae 
shipped as berth cargoes in vessels carrying - diversified loads, not 


_ more than 10 to 15% being shipped in full (cargo lots Ae cargo of 


— 
. - « _ day, and could run between the Lakes and the sea in competition with 
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DISCUSSION: CANALS FROM THE LAKES TO NEW YORK. 
8 000 tons arriving g in eight different loads would go to eight dif- mr. So 
- ferent ships and be transferred, as is the custom now, directly into the a 
ship without its leaving its own berth. The advantages of this - 
: economy and time saving are obviously very great. a That it is some- a 


times more advantageous to divide a large amount of freight into” 7 


ib several lots than to carry it all in one, i is exemplified in the transporta- — 
- tion of coal by water along the Atlantic seaboard. The enormous > 


business of transporting some 30 000 000 tons per year is tem ting 


. alld done in barges of 1 1 000 to 2 000 tons, three or four of them being 
~~ towed by one tug. 7% The business of transporting this coal was 
formerly done in single steamers and sailing vessels, but the tow . 
“barge system has supplanted this method almost entirely, and the — 
, writer cannot but regard it as a lesson fraught with very great value — 
toany student of the problem of connecting the » Great Lakes with the 
ocean by a water route. 
_ The data furnished by Mr. Wisner are not at all sufficient ‘to prove 
that the Great Lake freighters could with safety make a speed of 8 © 


per hour in the « canal ‘proposed by the Board of 


‘fact that boats babies pass through the short straight St. Clair — 
Flats Canal at a speed of 7 to 11 miles per hour is not umaiee 
that it would be safe to maintain this speed with full-sized ships in a — - 

bottom and sides. If the ship < canal has a commerce upon it in large 

ships sufficient to justify the enormous expense to be incurred in — 
building and maintaining it, it must necessarily be fairly well crow ded — 
_ with boats at all times, day and night, in windy and stormy rane 
~ well as quiet and pleasant weather, and under. all circumstances. _ 
‘The writer cannot conceive of these ships being driven at a speed 
Se 8 miles per hour and meeting and passing other ships without pictur- 
to himself very great danger of accidents. 
4 Experience demonstrates that accidents are bound to 0 occur to sh ships — 
navigating s such @ narrow channel, and that it will be 1 necessary ry for 
them to move slowly and with the utmost caution. Any accident 
which leads to the sinking of a ship in such a narrowcanal might, and _ 
probably would, in many cases completely block the canal until the 
ship could be raised and gotten out of the way . During the season of — 

1899 there were three incidents in the history of transportation on the 

Lakes which illustrate this danger and the serious consequences which | 
_ are likely to be incurred through an accident. — In the early part of 
September, 1 1899, one of the Great Lake boats, the . Dou glas ; Houghten, 
~ laden with ore, broke her steering gear, and went aground in the chan- 
nel of the St. Marys River. In sinking she swung around across the 
channel and completely blocked it. It took five days of great effort to 


long canal, with more or less ss curvature, and 


th this vessel out of in the meantime 332 
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Mr. Symons vessels were blocked and unable to by. This caused a great = 

the Lake carrying interests, probably over $500 000. 

= _ In the latter part of November another blockade of the St. Marys =, 
Riv er ‘Channel occurred, due toa collision in which three vessels, t tw a: U 
4 steamers and a tow barge, were mixed up and stranded, and this cause ' 
a delay of nearly four days to some 167 vessels, and involved a “a O 


_» the early part of December a tow barge went aground in the 


- Besides these greater accidents, delaying many ships, there are con- a 


stantly being reported other accidents of a less serious character i in oe 
7 these inter-lake channels, such as the sinking of individual vessels, col- ee ; 
lisions and damage, the stranding of vessels, ete., ‘ due to breaking of - 
steering gear, mistaken n signals, or boats taking asheer. _ Besides, there ie: 
is the likelihood of accidents to vessels at the locks themselves, a 
detentions and blockades, 
a There i is no getting over the fact that the home and place i lean om 
_ ships is in the wide free waters, and { that when they enter the n narrow oa 
- waters they are subject to grave dangers, and must move with extreme at 
-eaution. So great are these dangers on the narrow channels of 300 to A 
400 ft. width connecting Lakes Erie, St. Clair, Huron and Superior | ' 
= the shipping interests of the Great Lakes are making strenuous 
« efforts to get the Government either to w widen them to 600 or 800 ft., or 
to build duplicate channels, one to be used by ™ -bound and one by ¥ 


down-bound vessels, 
It does not do to shut our eyes to the perils of great ships in nar- 
Tow channels. In spite of all-precautions, such accidents are likely to 
happen in narrow channels traversed by ships of 7 000 to 10 000 tons 
capacity. The longer the channel, the greater is the likelihood of acci- 
a dent, and it is easy to imagine that in a ship canal, from Lake Erie to | 
_ = - Lake Ontario, and from Lake Ontario or the St. Lawrence River to 
. New York, , such accidents, bloc kades and detentions would be e of fre ¥. 
ss quent occurrence, if used by many vessels. These would all tend to 
r - reduce greatly the average speed attainable in the canal. Of course, _ 
4 accidents and detentions are likely to occur on a small canal also, but, 
_ owing t to the ‘greater eas ease with which the s smaller locks and boats can ie 
| be managed, the dangers here are not so ‘marked; besides, the e results re 
A of accidents on a small canal are not so likely to be disastrous as in 
* 4 the case of a greater canal and larger boats. It is a much easier and — 
quicker matter to a small vessel | carrying ¢ a few hundred tons. 


‘Ri There i is , another point ‘ofv view from which this problem ‘must be Re 
= at, and which should receive very serious consideration. The oul 
canal, if built, will be built be built by the the United States ata cost of about — 
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9200 000 000. ‘If built by the United States the benefits should all ac- tr. ‘Symons. 
crue to the United States, but would they? It is the writer’s very de-- 

7. opinion that they would not. Ifa ship p canal be built from I Lake . 

_ Erie to New York by the Ontario-St. Lawrence-Champlain route it 

would be more apt to mae to the disadvantage of American com- : 

- merce than to its advantage. | Such a ship-canal route would follow | 

down the St. Lawrence until within | about 50 miles of the seaport of 


would then branch off to New York, which 1 would be. 


reached only after traversing some 350 miles of canal, lake and river, | 
and when at New York, commodities destined for most foreign markets _ 
“ould be further a away from these markets than they \ were > when they 


local strictly business, but it would just as certainly 
- adetriment to our inbound and outbound foreign commerce, tending © 
strongly to take it away from New York and our other North Atlantic © 
_ cities and build up the commerce of Montreal. (Of course, to reach 
- Montreal, Canada would have to add a short section to our r ship canal, 
_ but this she would certainly do, and then it would be inconceiv able 2 
_ that grain, lumber, iron ore, manufactured steel or other articles de- — 
 stined for foreign markets,  Benching within 50 miles of Montreal, would 
retrace their steps through 35 850 miles of contenes waterway back to 
The same is true, though to a somewhat less’ “extent, in regard to 
the ship canal projected by the Oswego-Ontario-Oneida-Mohawk route. | 
4 Ifthe Great Lake freighters, carrying from 7 000 to 10 000 tons of pro- 7 
ie duce, should go into Lake Ontario, _ they could continue on down the 
_ splendid waterway of Lake Ontario and the St. Lawrence River as far 
as Prescott and Ogdensburg, only about 120 miles from Montreal, and © 
then transfer into 2.000 or 3 000- ton barges to be taken through the > 
a Canadian canals to Montreal. ~All foreign- ‘bound commerce would un- — 


doubtedly take this course rather than the route from | Oswego. to New y 


ee 5 York through 320 miles of contracted and dangerous waterway with its. 

5 

hie — 590 ft. of lockage. It is altogether certain, too, that in this event 
Beek Canada would soon enlarge her St. Law rence canals so as to permit the — 


"Great Lake vessels to run directly to “Montreal, and the resultant 


benefits, in that event , would be far greater to Canada than to the 7 

_ Whatever canal is built should be so located that its benefits would — 
only | accrue | > to the United States, and there i is only o one > canal route be- 4 


the line of the present Erie Canal. This route is 

fora ship canal, but is available and well suited fora barge canal, 

and is the only route which should ever be considered by the people o of a 
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Mr. Symons. ai only be fully and properly utilized by the or rganization of nea ‘e 
sss transportation companies to operate boats on the Lakes and canal — 
with elevators at Buffalo, and that these transportation companies and 
7 _ lake and rail lines would probably combine to maintain rates and Sa 
_ thereby de: destroy the benefits from such a canal, is not, in the writer’ a 
4 opinion, well taken. Such a canal would be free to any number of a 

transportation companies, just as free as the Lakes themselves, and ‘da 
%, _ while such a combination might be made, it is also equally probable q 

4 


that in that event other companies would be organized and do business <a 
at the lowest profitable rates. . The charge of a a Possible ec combination 


tO maintain rates would lie almost as well against the ship canal “ 
4 advocated by Mr. Wisner as against the barge canal. In fact, in some 
_ respects it would lie more strongly, for it would take less capital to = 


a break into a barge canal combination than i into a a ship canal — 


1880, when the traffic on the Erie a 


the rate per ton-mile on the railroads from the Lakes to the seaboard — a 
_ has been nearly double that on the Erie Canal, yet during that time a 
_ the business of the canal has diminished one-half, while that on the 
railroads has nearly trebled,” etc. 
While it may be true that freight rates are double thoseon 
- the canal if there be included all kinds of freight carried, and all the 
booms round, it is not true if there be included only the heavy coarse 
freight ordinarily carried on the canal, and during the period of canal — = 
navigation. For many years the canal rates and railroad rates on Bs. 
‘ -4 grain, ete., have very closely approximated to each other during the ar 
period of oonal navigation, the railroad rates | going up ) at the close of ay, 
this period. As an illustration it is to be noted that the prevailing — 
rate of 3 cents per bushel, which the railroads have been charging all 


& _ summer, has just been lifted by the railroad combination to 4 cents,an 
i arbitrary inc increase of 333%. to take effect November Ist, about the close 

writer is glad that he can so completely agree with 


- Wisner in one respect, and that is in his belief that a canal for deep ae 
ss sea ships of 30-ft, draft is not advisable or justifiable. The writer . 
investigated this matter and reported to this effect to the General 

-” ‘Government in 1897. He has not yet seen reason to doubt the correct- es 
ness of the conclusions reached in that report—that there is one ; 
type of vessel best suited for use on the ocean, another on the Lakes, — 

another on narrow canals and waterws ays; that of trans- 


traverses, that no single type of vessel has or probably will 
y ce devised, which is suitable to all three or any two of the waters - 

mentioned. also cordially agrees with Mr. Wi isner thet the depth 
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be aimed at for the inter-lake channels and be 
limited to that suitable for vessels of 20-ft. draft. 
oie Mr. Wisner and others who advocate a ship canal, lay great | ool > _ 
z on ‘its influence in expanding the ship-building industries of the 
SF, country and sis restoring the Merchant Marine of the United States i in 
foreign trade.” ” The writer is unable to see much in this argument. — 
7 Ships are going to be built on the seashore and on the Lakes just as — 
fast a as they are needed, and ships of the same character will cost t nearly e 
the 8 same in one place as another. As an instance of this it may be — 
- mentioned that a ship of Canadian canal size has just been launched 
in Buffalo, destined for ocean trade, while at the same time the City of 
Buffalo i is having a large steel fire tug built on the seacoast, the con- — : 
tract for the latter having been awarded aft after full competition. The 
mere tr transference of an industry from one section of the country to. fe 
- another is not in itself a benefit for which the whole country should be p 


called upon to payalargesumofmoney, = 
The is intended as an answer to a deal that appears» 


For instance, he ae some e of his theories on an amount of tonnage 
— to a ship canal that is far beyond any reasonable probability — 
at any time in the near future. If he were more familiar with the _ 
_ business of t trans sportation on the Lakes he would know that the total — 
vi tonnage passing through the Detroit River and the Sault Ste. — -_ 
i. has little relation to the amount of tonnage that would pass through ea 
ship canal from Lake Erie to the sea. The Detroit River and Sault _ 
‘Marie is made ‘up principally of coal, ore, lumber and 
«grain. 
ship p canal, but little of the ore, while ‘possibly half of the lumber and 
6 two-thirds of the grain might be conceived as using the canal. Mr. 
_ Mayer’s estimate of 36 000 000 tons as a reasonable amount of tonnage 
; on which to base his estimate is far beyond reason. Even Mr. Wisner, e 
_ Strong advocate of the ship canal as he is, only uses 15 000 000 tons in » 
his estimates. —<iTti is nearer the mark, for some years to come, to figure 
on 10 000 000 tons, with a possible increase to 15 000 000 or 20 000 oO 
tons in the not distant future. With an annual cost of about $9 000 ved 
anda tonnage of 36 000 000, Mr. Mayer computes an interest and main- a 
_ tenance charge of 25 cents per ton. With the e tonnage res reasonably to 7 
_ be expected, this would be increased to 90 cents, gradually diminish- — 
ie ing to perhaps 50 or 60 cents. And it must not be overlooked that if — 
the tonnage approaches any where near Mr. Mayer’s 36 000 000, the — 
alternative suggested by hin n of additional locks and facilities must 7 
met, which will largely increase the interest and maintenance 
*% charges. At the Sault Ste. Marie there are now three locks: The 
American Weitzel lock, 60 x 515 1 it. ; the American Poe lock, 100x aad b 
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Symons, ft., ~ the Canadian lock, 60 x 900 ft. ‘The tonnage p passing ng through 4 


, & them all is something like 25 000 000 tons per annum. _ The American 
4 locks are now at times taxed to their full capacity to take care of the te 
tonnage demanding passage, and it ‘is one of the strong demands 


Board of on Deep Waterways asingle lock onthe 
- 4 line of its ship canal about 60 x 600 ft., about half the size of the Poe 
lock at the Sault ‘Ste. ‘Marie, and | only large enor enough for the passage o ir 
_ Experience at The Sault would indicate that as the Lake carrying 
— business is distributed throughout the year, such a lock cannot be | ee 

a. +4 expected to handle much over 10 000 000 to 15 000 000 tons annually, 
In regard to the number of of trips on which the estimated - — j 

q transportation is based, the writer has now ‘only this to say: a 
eis In the transaction of a transportation business by great vessels on — aie 
A such a ship canal as advocated by Mr. Mayer and Mr. Wisner, there 
f is a vast difference between a reasonable probability and a theoretical Sait 
"possibility. The writer conceives that his estimate of 10 trips per year 
between Buffalo and New York is the first, and the estimate of 16 trips a 
een Chicago or Duluth and New York isthe second. 
IsHAM -Ranpours, Esq.* (by letter). —The writer lacks the 
—— _ upon which to base a discussion sustaining his preconceived ideas in a 
favor of a channel deeper than 21 ft. _ This question passes beyond ror 


and statesmen must decide how much the Nation should expend upon | 
a channel designed to connect the mid-continent with the World's 
ocean highways and give the producers and consumers of the Middle 2 
West and Northwest access to the World’ s markets upon terms nearly 
equal with those of the Atlantic ‘States. Of one thing, however, the. 

__-writer feels sure, that any plan for connecting the Great Lakes with 
the Atlantic Coast should be executed in such a manner as to admit of ik 
progressive development to meet the maximum needs of a deep water- 2 
way. Locks and all permanent structures should be constructed for — 
maximum depths even though the intervening channels excavated 
at the outset for the 2 21-ft. depth advocated | by Mr. Wisner. | That is a 
concession to the “greater project which seems to justified 


“Mr. Schenck. ARCHIBALD A. ScHENCcK, M. Am. Soe. ©. E. (by letter). 


papers open up two important inquiries: 
a _ (1) Are Lake vessels for commerce on rivers and canals more 

ultimately than small bargesand canal boats? 
) Should our seaports ” "be located at the sea or in the 


* Chief Engineer, Sanitary District of 
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DISCUSSI N: CANALS FROM THE LAKES TO) YORK. 
There i is no doubt that the free ocean  freights can be handled for Mr. ‘Schenck 
Tess than 4 mill per ton-mile for long voyages. On the ‘half- -way ek 
free’ ” Great Lakes, freight can be handled for less than 1 mill per ton- ».. 
mile, where the voyage is the longest possible—Chicago or Duluth to 
¥ Buffalo. This voyage may include travel through short stretches of : 
¢anal ¢ onnecting large open lakes. Owing to the lack of intermediate 
: basins (such as are the Lakes), in the proposed long canal and 


_ ¢analized river through New York State, no freight rate can be ‘posi- ; x 
tively given. No actual test has been made for such | long distances of P 
ia narrow canal crowded with deep-draft vessels so thickly, without ye 
yelieving basins. A comparison by highest speeds is hardly a safe 
financial operation. A railway train on one road can make 10 miles 
_ per hour on long stretches of trac k—on another road it will make 40 — 
miles. Therefore, does the latter road carry ry freight for one-fourth the 
rate of the other? The consumption of time and money on most rail- 
ways is not in transit, but while waiting to get into transit. On 
the canal, crowded with numerous vessels, the passing of opposing 
and on overtaken vessels will reduce the speed to one- -half, often to one- _ 
fourth, occasionally to one-tenth of the maximum speed. The vessel i 
must run caution card ” most of the time, even when ‘having the 
right of canal; all this, apart from the mechanical difficulties in a 
waterway, and poor power, which ai are well- 


er es out of sight all the difficulties of transit 
over which the railway man grows sad, even on a double-track — 7 
_ railway, and which will exist largely on a canal. Such difficulties and Ee 
- delays on a long and narrow canal would lessen his 8-mile speed to ‘oll 7 
small fraction of it as average speed; will multiply by several times 
“his 0. 6 mill per ton-mile, and will cut into several small pieces his - 
i - With these allowances, he is then in competition on river and 
«  canalized river with the i immense tows of small boats, and on the o ocean 
__ with the immense ocean carriers. _ His boat has neither great divisi- F 
greatmass, 
The cheapness of these great tows of chellow boats is seldom noted — 
those who urge deep-wa water canals. Mississippi about 
‘mills per ton- -mile, with ‘rifting investment in vessels. a The tonnage 
_ Teaching Hamburg by the Elbe is on water from 2 to 6 ft. in depth. — 
= the Rhine, the Elbe and the Oder, the ‘‘ strings,” or tows, rec 
10 000 tons each. - On the Hudson they run from 10 000 to 15 000 tons, 
with draft of 6 ft. The towage rate is about J; cent per ton-mile. | 7 
low rate is not the only. or, perhaps, advantage of these 
3 tows. Their divisibility enables them to secure return cargoes, or 
of various sorts sorts for many uses al and many ‘ports. light 
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= 
which the expense of construction and maintenance is trifting com- 
_ pared with deep-vessel ports; to secure an immensely greater variety ae ce 


.! and number of customers and shippers; to gather their freight nearer 
_ the producing point ‘and deliver it nearer the consuming point, with | ac 


little intermediate tribute paid to middlemen. These tows more _ 
nearly resemble the railway trains, in their divisibility and power of _ = 
= close to consumer and producer, than any other form of ; 
water transportation that exists or can exist. . It is doubtful ah 4 
the cheapening on canals and | rivers in freight of moderately deep-— 
- draft Lake vessels would equal in cash value the # gain those light- ho 
_ draft vessels have. At the ocean shipping port they can gather ae 
and get closely ‘‘in touch” with large or small vessels, in deep or a 


7 


shallow docks, as no deep-draft Lake vessel can. . They are the con- 
venient, adjustable unit, perhaps never to be e supplanted in inland ie 
narrow navigation for freights. —__ 
7 __ Again, the Lake vessel is also at a loss in competing against ocean 
- af carriers. . Iti is dwarfed, stunted by its inland channel and ports and its al 
80 to speak, to run on both sea and land. ‘The tendency of 
ocean carriers to and draft can be noted by 


TABLE No. 5. 


Beam, feet. 


Umbria. 
Majestic 

City of Paris.. 

City of New Yor os 
Kaiser 


New Liner, Harland-Wolf.. 
_ The function of each class of vessel is essentially different. The 


4 “proper s style of inland | vessel, ‘small, penetrating everywhere; the ocean ie 
carrier, as large a: as the g greatest ports will permit. The 24-ft. ‘seaport 
os entrance of former days, the 30-ft. entrance depth of to-day, xe : 
already outgrown; a 40-ft. entrance is now demanded. The increased ee 
‘tanange is mostly clear profit, and the Lake vessel can never get that ee 
profit. Itm must go down before such ocean competition. it It is neither ee 
ms one thing no nor the other, n neither truly inland nor truly oceanic. Our _ 
inland lakes, too large and dangerous for river vessels, too small and — 


with ports too shallow for ocean vessels, are an inconvenient inter- = 
mediate. ae to connect two bodies of water having similar ves-- 
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gels is reasonable. Y A canal to connect two bodies of water much dif- Mr. Schenck. 
"ferent, not adapted to the same class of vessel, is not desirable, or — 
ikely to be profitable. It is partially like trying to connect a narrow- a 
gauge road and a broad- “gauge ro road for running through trains. _ Lake 
vessels will not fit an ocean—ocean vessels proper cannot yet upon the © 
. ” ian or use Lake ports. The on to extend these Lakes seaward, as 


to be and unprofitable, Hence, “let the Government attempt 
it can afford to lose.” 


_ The pressure for this waterway appears to come from four our direc- 


: They can exterminate the middlemen, be produc ers and reach to © 
the foreign consumer. Their gain comes, not so ‘much in decreased E 


' transportation cost, as in annihilated middlemen. Only immensely | 


The great steel- -producing plants, the Carnegies, Rockefellers, 


wealthy concerns can thus act as producer, carrier and foreign mer- | 

chant. The usual blocks of distance, into which commerce divides a 

itself, must be made in all but such cases, s, and take place v where bulk 7 
- most advantageously be broken—at the coast. 

_ (2) From small shippers, to reach inland consumers: For these, the 7 

majority of the boats on canal and river should be small, receiving — 

the ‘Lake boats a as now, and d delivering t to them. ‘The of 


“ ) The great mid-continental railways ia reach from Pac ‘fic tide 


water to the Lakes: These are anxious to make seaports of their Lake a 
terminals, and be independent of railways further east. 4 Each w wishes 
to unite Europe a and Asia by a single line—its own. a eon, ae 
(4) The numerous Lake cities, each eager to become a Greater 
S, All these efforts to transfer seaports to the heart of the continent ; 
are unnatural. : Millions and hundreds of millions of dollars have been 7 Nae 
“wasted, in recent years, in attempts to draw ocean commerce far in- - 
land. A few more hundreds of millions are now to be added, per- 7 i 
haps. The civil engineer, manager of transportation and capitalist, can wa 
find no larger or more important problem. — . Itis worth the most pains- ; 
taking study, with millions in it, or to be lost by. it.. It cannot be > 
taken up as light reading or for temporary amusement. A correct, . 
generally accepted decision as to whether our ocean ports should befar _ 
_ inland or far oceanward, would tend to save and make more millions — 
than any other question the ‘civil engineer encounters. This canal 
~project is only one more struggle i in the expensive contest of ports. 
One of the causes of this contest has been that mere shipping ports 
y. and great marts of trade have been supposed to be one and the same 
All that that town has aimed | for been to a 
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"Mr. Schenck. port, a mere transfer table (with very little profit dropped in the 
_ transfer, it is found). All that railways have sought to reach has 
_ deen ; a shipping point at which to dump their freight as near at hand A 
and with as short a road as possible. The effort to ascertain the nat-— 


ural mart of trade and interchange, and to reach it has seldom been a a. 
The two alternates of location have been at the «head of naviga- 
and at the coast. Navigation is "generally hydra-headed, and 
~ “the” head of nav igation varies and dwindles in size and importance | eal 
"a with draft of vessel until it becomes microscopic and unascertainable. ee 
An ‘‘immutable law” is claimed to put the great shipping port and 
4 mart of trade at this «“ head of navigation.” The real test of commer- 
7 : cial supremacy, such as the Lake ports are seeking by this canal, lies 
at the foot of inland navigation, always a distinct thing. This is the 
outermost point where inland vessels and great tows can safely go oe - 
transfer into the great ocean carriers. It is where the two can aa os: 
without ‘sacrifice to either in respect to deep draft for ‘for ocean or or light oe ; 


Land, ocean, areas, are naturally tributary 


accessible to it. a If the ocean carrier comes hundreds of miles inland, ae 
it passes rich areas, full of business. if it brings freight for this coast — sm 
area, that freight must have a double needless journey after delivery 
inland. The coasting vessels must come far inland to exchange 
freights ° with the ocean carrier. The railways must carry back nea nearer 
to the e coast what has s already ‘passed the coast inbound. 
In support of the seaport far inland, and expensive projects for 
bringing vessels to it, existing ports are quoted. They are the main 
apparent argument. ‘ It is said that vessels must penetrate to the con- . 
sumer, and the mart of trade be there. The consumers passed an and - 
ignored on the inland journey are not counted as of importance. ee Eps 
°4 few figures in Table No. 6 will indicate what rich productive areas ae? 
would be run through if a vessel could and did come fer 


th t t f h 1. 
e erri ory or eac Troac namec 3 


New York Central 2 023 il 


Pennsylvania 2 189 804 
Southern Pacific, Pacific System 914 


Bef 


a a 

— 

| 

‘| 
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- which the 

Mnew Lake vessels would ignore and run past, in order to reach 4 


inland port and get “ nearer the and consumer. Mr. Schenck. 
= greater number of buyers, greater number of profitable whole- -cargO 
lots, greater radial possibilities of distribution to all the country, are — : 
: ignored by the vessel whose only aim is to go burrowing far into the : 
land, in place of sending its load, promptly on reaching land, to every - 
pomibledirection 
‘The actual ports cited as favoring ie vessel’s noni inland, are 
numerous. of them is really far inland, many wish they were 
. less so. "Some of the “inland ports,” as contrasted with the ocean or 


coast ports, arethe following: 


“Inland ports ”"—Hamburg, Bremen, London, Glasgow, Gloucester, 
Montreal Philadelphia, Baltimore and Hew Orleans. 
These inland ports were located before railways reached 
ea to the coast. They attained importance when slow water transporta- Z 
tion was the only fo form of were in areas 


as towns now spring up along The ‘draft: of vessels was 
‘small. ‘Time was not an object in travel, in making sales, in fe , ; 


ov yer capital. In the present days time governs in all these, as essen- 

tial; speed in transactions multiplies capital. Quick fluctuations © 

_ compel quick deliveries by ocean carriers. Protection is afforded to 
commercial cities at the coast. Fresh water does not have to be sought Z 
Hamburg v was in 808 A.D., became a free city, and secured 


ple commercial privileges which more than compensated vessels — 
for going a short distance inland. _ It is ina fine radial location of 
water transportation, having tributary to it 2000 km. of waterways. 
It has expended immense sums for facilities, having 300 acres of basins, _ 
many miles of wharves, 30 000 ft. ‘it. of storage. Its fac facilities are 
worth $50 000 000 per annum to commerce. > Railws ay transportation _ 
came too late to change its location. 
Bremen is not a port, having only 8 ft. of wate an 
London was located under early conditions. it 


early. days s congratulated itself on being inland a short ‘distance, 


: cial reasons, and made every effort to overcome its disadvantages. 
‘Since the increase of railway facilities, its annual tonnage has become — 
about 17 000: 000, against 20 000 000 Liverpool and 
_ Glasgow is in a great coal country. It is not a 

commercial but a manufacturing city, and attained @ population of 


e American ports named as inland were also located and , grew eto 
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r. Schenck. ee size, as a result of water facilities, before railways came. New — 
‘York, a coast port, once m much smaller than Philadelphia, is now many 
times larger. Boston’s foreign c commerce exceeds Philadelphia's many 
times. The inland port of Albany and the inland ocean waterway, Ea 
_ the Hudson River, were deserted by ocean vessels through railway a 
competition which placed the freight down at the ocean | for the ocean 
carriers, and through "competition of the great tows on the Hudson. 
No better practical illustration of how needless is an inland waterway — 
_ for ocean vessels can be found than this same Hudson River, on which - 
inland attempt is desired to berenewed. 
Philadelphia made every possible effort to draw ocean vessels 
sides to her wharves. ves. The immense c capital and tonnage of the Penn- fa 
lvania Railroad were backing the attempt. Great elevators'were 


river was and range- -lighted by Gov jerument, 


y, the Amer- 


_ That $1 200 000 has been totally sunk. 3 In addition to that, this a 
compeny has faithfully paid the obligations, all these years, at the 
date of their maturity, so that they have paid in the neighborhood of | : 
‘ ny 500 000, more as a “contribution on the part of your corporation to a 4 
; endeavor to build up the commerce of this port; not an illiberal con- 
_ tribution, and one which has given the managers of your ry pong 
some anxiety as to whether it right or but or not, it 


, while Boston, ‘New York and San 
cisco, to are wearing no funeral colors, and 
Galveston, seaward and even in the sea, is reviving, and shipping its 
greatest cargoes to-day. There may be another Philadelphia exper- oe 
 jence ons scale of hundreds of millions instead of millions. This time a 
ich nation, instead of a rich _ corporat ‘ion, will be onked to take the 
risk and bear the loss. 
Curtis CLARKE, Past- President, Am. Soc. C. 


ag ed 1 upon the necessity ‘of some water communication, between 
Lake Erie and New better which as it 


— 

— 

and steamers of all drafts were overtaxed. Much of | 

machinery went to the junk shop. President Roberts re 
service as follows before the directors: _ 
years ago you established a steamship compan 
ican Steamship Company. fostered by vour corporation. i 
— 

— 

— 
— 
Le 
a advocate a 12-ft. canal to pass barges which they hope could 
navigate the Lakes and avoid transhipment. The speaker formerly __ 
eae i. favored this plan, as he then believed that the cost of a deeper canal = 


a Lake Erie to New York, through the Mohawk > Valley, wea be 
Fe. $200 000 000, and by 1 way of the St. Lawrence al Lake Champlain 
les 


4 ‘He considers that if the canal were made the inter-— 


a He shows that a 21-ft. canal g gives economy of transportation « even 
after adding the charges for interest and depreciation. This » the 
first time that this statement has been positively made. Lae 
The writer agrees with Mr. Wisner in believing that the sum of | 
-. $200 000 000 in not | prohibitory y—that a a canal for the largest ocean ves- 
sels will never be made on account of its enormous cost—and that his _ ; 
figures of cost of transportation are substantially correct. 
His reasons are briefly these: Experience has shown that a , canal, — 
requiring transhipment of freight at each end , cannot aids with — 


_all-rail, or rail and lake navigation. | 
ui A canal 12 ft. deep would probably pass tows of barges large enough : 


io. nav igate the Lakes. It would, however, require transhipment at 

sea ports, and could not c compete in economy with 1 a canal large enough ~ 
to ] pass Lake and ocean y essels, if the. cost of such » canal did not stand © 


‘Inthe speuher’s 8 opinion, Mr. Wisner has pr roved that its cost aia 
not be great enough to overbalance its economy < of transportation, : if 4 


4 


‘a Can steamers, fit to navigate the Lakes and pass this canal, navi- 


the ocean economically 


_ The answer is, that such vessels, or even smaller ones, have done so — 
for many years. What is to prevent a tow of large schooners with five or 

six masts and having ‘auxiliary p power, from p passing through sucha canal? | 7 
i _ It is perfectly true that larger vessels, such as those running between aa 

_ New York and European ports, would show greater economy on the | 

ae wars: _ It is believed that the Champlain Route would be less. opposed by 

vested interests than the Mohawk Route, as the ante —- of prop- 
would be much less. 


» iO The estimates of damages are: 


By Mohawk Route 039 000° 


~ nor would the State of New York do od without an entire ne of its 


The United ‘States—the richest power in the world—can easily 
= afford to construct this line of communication. It is en to first 
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Clarke. get a congressional majority in its favor. Some years ago that 
have been impossible. Now, it seems to be 

The City of Chicago, after having expended $34 000 000 on her 
Pe lie canal, 24 ft. deep an and large enough for Lake vessels, has 
- offered it to the General Government on condition that the same scale 4 

_ of navigation shall be continued to the Mississippi River, 
E. Cooley, Am. Soc. C. E., in a paper presented to the 
~ 4 w estern Society of Engineers, estimates the cost of a 20- ft. waterway at 0 
- from Chicago to St. Louis, 360 miles long, at not over $140 000 000. bet? a 
i. The problem of extending the same depth from St. Louis to the — mee 
_ mouth of the Mississippi, some 1 100 to 1 200 miles, is as yet unsolved. ea 

There i is much to be said in favor of the plan advanced by James 

Seddon, Am. Soe. C. E. (described in a paper presented to 
= Western Society of Engineers), for preventing floods and main. __ 
“3 taining depth of water in the Lower Mississippi by the construction of — oes Ag 
& reservoir r system fo formed i in the bottom lands between the river and 
the bluffs. These reservoirs would “retain flood waters, and let them 
out during seasonsoflow water, 


t ‘Thorough surveys should be made by the United States Goverunent 


to ascertain Mr, Geddca's 000 000—seems to 
a ‘The interesting fact is, that a union of interests between the 
4 
about to construct this great system of internal navigation from New = 
- York to Chicago and thence via New Orleans to the Gulf of Mexico. Longe 
proposed Isthmian Canal is a vital part of this scheme. if that 


,9 ern, southwestern and eastern States can now possibly be brought 


. canal alone were built it would give e only the Atlantic cities and New ah. 
7 a 4 _ Orleans a short line to the Pacific, and the Pacific cities one to the _ 
‘ee _) Atlantic. If the entire scheme were carried out, it would take in ee: 
‘The total cost, including the Isthmian Canal, would probably not 


exceed $600 000 000. Some years ago that sum would have shocked 
careful financiers. But now that United States bonds can be sled ‘i 
bearing 2%, it means a yearly tax of $12 000 000, or about 16 cents per * ae 
The United States has now become a World power, exporting its i. 
— agricultural and manufactured products and coal, iron and copper to to 

‘all countries. Its imports and exports have increased nearly 50% dur- 


1 sing the last six years, or from $1 710 000 000 to $2 427 000 000. ‘The one 
: exports alone have risen from $921 000 000 to nearly $1 500 000 ) 000. ‘a 


_ : Such an increase has never before been seen in in ‘the e history | of the to 

A a _ If we wish to preserve this enormous trade, in : the face of the sharper iu 
- 3 ompetition which must inevitably soon take place, we must give it ae: ¥ 

the least the least expensive rx routes outes of transportation. The railways will take 
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care of it - during the season of closed navigation; during the open Mr. Clarke. 


months, such a scheme as has been outline’ is to enable all 


. i When this is done, the seat of the world’s commercial empire will a 
bet transferred from Europe to that part of the United States where 
grain, 1, coal, iron and copper lie side by side, controlled | most 

7 ae and inventive people that the on has ever seen. 


lation that members of ‘this turn from 
_ measurements of quantities to questions involving large additions to f). 
= the service and convenience of mankind, and essay to direct those 
et large sources of power in Nature—public opinion and the service of b> 
 eapital— --to increasing the facilities for or transportation 2 and decreasing 
- the cost of distribution over large areas of this country, as in the two 7 
"admirable papers before us, 
It is also pleasing to notice that both authors, though proceeding 7 
by different routes, reach substantially the same conclusions, viz., that t 
with near- -by railroad trains carrying 2 400 tons and a 14-ft. canal | par- ia 
alllel to it, a 10-ft. canal may influence freight charges, but can neither 
a control such charges, direct the course of commerce, nor prevent the 
present system of discriminating charges against production and con- 
sumption in this country generally and t the commerce and industries 
of the City of New York in particular. — And any money invested in 
= -Procuring inadequate transportation facilities must fail to return 
In view, See of the rapidly expanding trade of the Great Lakes, 
“the determination to make their governing depth 24 ft. and the proba- 
“ bility ofa waterway of large c: capacity connecting the Lakes with the 
Gulf of Mexico, doubts may be felt as to the advisability of ‘imiting 
to 21 ft. the depth of what should be one of the largest channels of 
— distribution, or as to imposing tolls on a traffic which it is wished to 
develop. The toll proposed is not large, , either absolutely or in rela- 
tion to the probable value of the goods to be transported, 2 to 23% on on 
the value of the goods passing The Soo, and will not operate as does _ 
the ooap-d abstraction of $15 000 000 or $16 000 000 from the resources | 


must in part ac account for a tonnage of 8 000 000 or 9 000 000 aufleing in 
for the : wana, or r capacity, , of 1 100 000. 000 people, , while the 40 000 000 

r oon But to some e extent any toll decreases traffic, principally by prevent- 4 


— 
Oceans by the shortest and least expensive routes, 
Nature has already done much to create this vast internal navigation, 
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 g Mr. North. marked differences in the development of freight and passenger traffics — 
Pe ty in this country on the one hand, and in European countries on _< 
4 other, seem to show the effect of high and low charges on the volume 


traffic. Poor’ Manual gives full statistics of the traffic 


has been taken as 75 500 000. 
7 _ Here, the average passenger rate is persistently high; higher, it i 
« thought, than in other countries. The freight rate, which in 1882 was 
4 lower than in any other country and about half the passenger- mile 
- rate, is now, according to Mulhall, less than half the freight rates in R,. 
J ‘any European country, and 36.3% of the passenger rate. As a conse- 
- quence, the passenger mileage has increased 93.3%, while the ton 
r mileage has increased 223.1 per cent. In European 
_ other hand, there has been conservatism in the matter of freight rates; iis ; 
_ but, through zone tariffs, improvements in the comforts of third- class 
- carriages, etc., average passenger rates have been materially reduced, 
and Gonent there is no knowledge of such full ‘Statistics a as those for 


had a growth snqucsinatinn to that of American freights, while the 4 


freight traffic has developed on lines somewhat the 


RatTE PER | 
TRANSPORTED. PER MILE 


i= 
TRANSPORTED 


+94.6 |—18.2|—41.2| 498.8] 4223.1 
_ ; may be claimed that the figures given in Table No. 7 do 
fairly present the relations existing between our freight and passenger 
traffics, : as no account i is taken of the influence of electric wage 


— 
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q 
95 725 447 |1 286 | 7 688 | 89 302 |188 197 |485 778 |80 318 |410 572 | 146| 748° 
190... 86280 0 726 |14 860 |126 992 560 436 |79 770 681 725 | 197 |1 68 
— 
But the effort of continued conservatism in upholding passenger _ 
, after a full recognition of the fact that areduction woulddevelop 
ae i | : fter a full recognit f the fact that a reduct uld develop 
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each accessions to the traffic as to require additional accomme- Mr. North. 
dations, is ¢ s exactly the for which attention is By this 


England directorate which refused its commuters’ request for an 
additional train with the assertion that in a short time they would > 
-erowd it as uncomfortably as the trains they then had, the railroads 
of this country possessing a right of way with much if not all of. the — 
P necessary grading and track laying done, and its passenger department 
organized, have forced their patrons into the expense of new organi- 
zations, new rights of way, grading and track, and experiments with 
an undeveloped motive power, that the circulation of passengers on 
lines parallel to their tracks might not be unduly curtailed by high a 
rates of passage. This does not, it is submitted, vitiate the deductions © 
apparent from the table. Nor does the fact that the electric roads are : 
_ likely to add materially to the convenience and wealth of the country 
throw doubt on the inference that if. passenger | fares had been n reduced 
as freight rates have, the y passenger mileage would have. kept pace with 
_ The comprehensive and valuable system of statistics inaugurated _ 
The Boo i in 1687 and by United States 


show that, for the five years ending with 1891, 
re 87 352 066 tons of freight were carried for $45 913 715, or $1.23 perton; 
. and for the five years ending with 1899, 96 774 880 tons of freight were . 
_¢arried for $77 065 077, or $0. 796 per ton. Here a fall of one- third, in 
- the cos: cost of transportation, was paralleled by an increase of nearly two — 
and two-thirds times, in the freight transported. _ Or, to use another 
standard of measurement: During the first period mentioned, the — 
freight: charges on cargoes valued at $12.73 per ton were 9.66% of such — 
values; and during the last on cargoes valued at $11.23 per ton, the 
freight charges were only 7.09 per cent. The average hauls were, for 
_ the first period 806 miles, and for the second 835 miles. = neue 
ae ; oA case somewhat analogous to the foregoing was mentioned by Mr. | 
_ Vreeland, President of the Metropolitan Surface Railway of New York 
City: On the Madison Avenue line the time of a trip with horses was _ 
about 1} hours,and the road carried 17 000000 passengers. On the intro- | 
_ duction of electricity the time was shortened to about 1 hour and the _ 
road carried 50 000 000 passengers. In the first case a reduction of _ 
one-third in the cost ‘of service was accompanied by an increase of ; 
freight carried by two and two-thirds times. In the other, a reduction | 
_ of one-third in time without reduction in cost of passage was accom: 7 
panied by an equal increase in the number of passengers carried. __ 
Unless the above-quoted figures are inappropriate, t they iene ‘that 


if we are to have the full encouragement to production and c consump- 
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Mr. North. tion due to a waterway convenient for the exchanges between the 
gic thd 40 000 000 t tons of traffic | on the Great Lakes and the 79 000 000, of 

entrances and clearances at the Port of New York, as now estimated, 

the traffic should pass through ample channels unvexed by toll gates " 
as well as transfer charges. But if the prospect of tolls is necessary 

to induce the construction of the canal, they should be imposed, a 


there would still be left a large margin of profit in comparison with 


‘It may be well at this place to recapitulate the work done and the 
projects brought forward for cheapening transportation between the 


Great Lakes and harbor. of New York. _ Commenced in 1817 


added so much ‘to the of the State that it determined i in 
> ‘g 1835 to enlarge its cross-section to 429 ft., an increase “ 215 per cent. 


ous adherence to the origina] location. In 1897, me was commenced 
4 on a further enlargement to 562 ft. em ipevence of 23 percent. This 
was to be accomplished on the plan advised by Horatio Seymour, M. 
Am. Soc. C. E., then State Engineer, by "deepening the prism from 7 ¥ 
-- to 9 ft. An epuecnsistien of $9 000 000 was made for this purpose, — 
no improvement on the original location being contemplated. In the 
nd summer of 1898, the appropriation being exhausted, work was sus- __ 


of pended, the State Engineer estimating that it would cost $4 800 000 
3 finish the improvement of the seul Osw ego and Champlain Canals. a 


Tolls, which in their aggregate are greater than all the one 


Tn. 1884, Elnathan Sweet, M. Am. Soe. C. E, State of 
- York, read a paper before this Society advocating the enlargement - : 
. _ relocation of the Erie Canal so that it should pass the largest lake 
vessels and be fed for its entire from Lake Erie. 


consisting g of three citizens of the United ‘States and three of Canada, 
reported in January, 1897, recommending, as was thought probable, _ a 
surveys of two routes, both through Lake Ontario, one via the St. ro 
rence and Lake the other through Oneida the 
An bill of 1897 provided for the a 
board of three engineers known as the Board of Engineers on Deep 
to make surveys, examinations and estimates for a 
waterway between the Great Lakes and the Atlantic tide- waters. 


4 This board was confined in its power to making surveys, ete., on th 
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a DISCUSSION: CANALS 
routes recommended by the Deep Waterways which Mr ur. North. 
4 reported in January of that year. This report has not yet been given — 
_ to the public, but some of its conclusions are given in the ‘paper by 7 
Wisner, who was a member of this board. 

—* In 1897, under requirement of the River and Harbor Act of 1896, 7 7 
"directing the Secretary of War ‘‘to cause to be made accurate exam- : 
inations and estimates of cost of construction of a ship canal by the © - 
most practicable route, wholly within the United States, from the — 


Great Lakes to the navigable waters of the Hudson River, of sufficient - 


eapacity to transport the tonnage of the Lakes to the sea,’ Major 
be Thomas W. Symons, M. Am. Soc. C. E., reported on what he calls © 
the broader view of the subject,” recommending a ship canal 
through Lake Ontario, water which is owned in common by 
—- €ountry and Great Britain. That on completion of the Seymour plan, 
ie and the removal of restrictions as to capital of companies operating — . 
the canal, the Erie Canal would “give commercial advantages 
: _ practically equal to the commercial adv antages which would be — 
ship canal.” That a barge canal, with a cross-section of 1 208 
5 os ‘* will enable » freight to be transported between the East and West 
ata lower rate than could a ship 4 ft. ) navi- 


by lake or ocean vessels.’ 


“the $9 000 000 the Governor of ‘this ‘State ‘asked five 


engineers and business men in connection with the State Engineer _ 
: a State Superintendent of Public Works to form themselves into a — 
“Committee on the of New York | State.’ ‘This committee a 


“That the project of a ship canal to enable vessels to pass from 
_ Upper Lakes to New York City (or beyond) without breaking bulk is a 
consideration for the Federal Government, but not by the 
hey also recommended a modification of Major Symons’ barge — 
canal, cutting down the maximum size of the boat usable from 200 x 7 - 
is 30 x 10 ft. to 150 x 25 x 10 ft., thus reducing the capacity from 1 500 7 
1000 tons. This, by some unexplained mistake, is characterized as 
enlarging the waterway of the State of New York to its “utmost — 
In the spirit of this. report, a law appropriating $200 000 for a 
_ survey for a canal of the recommended size was passed in the spring ~ 
of 1900, limiting the survey to ‘‘the present route of said canal,’ a 
excepting some some minor changes between ‘Buffalo: and Syracuse. This 
we Lastly, ‘The New York Commerce Commission,” consisting of five 
a eminent citizens, appointed in 1898, made a report in January, 1900, Ye 
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Mr. North. i ‘*The decline in New York’s commerce has been steady and con- 
tinuous for many years; it has been more pronounced during recent | 
years, and has now reached serious proportions in actual loss of 

loss to New York is due in great measureto a discrimination 
- oy New York in railroad rates imposed by an agreement, known > 

4 


as the differential agreement, between the trunk-line railroads of the 
American Atlantic sea ports, including the New York railroads.” 
The differential rate applies, not only on products destined for 
_ export, but also destined for local 1 consumption | by ‘the people of a, a 
The State has it within its power, through an adequate improve. 
ment of the Erie Canal, not only to apply the remedy that will secure Ae 7 
it against further loss of its commerce, but will secure to it, aswell, 
the restoration of that which has already been diverted.” saint > 
The commission recommended the completion of the ‘current 
enlargement, with a cross-section of 562 sq. ‘ft., as adequate, acquiring 


_ additional terminal grounds and piers, ail that certain laws be — 
amended, particularly as to elevating grain. = 
‘an This arrangement between the t trunk lines reaching the Atlantic © ie 
a seaboard, giving - differential rates on grain, both for domestic con- 

sumption and for export, is, in the aggregate, a serious injury to our 
: farmers. The cheapest route for export grain via Atlantic ports is —. 
through New York, but, in favor of other roads and other cities, grain va 


for New York has been for years penalized w with differential 


this has been lately reduced to 0.9cent. During the five years ending 
with 1899, the average of the average rates charged on wheat, Chicago ~ au 
Buffalo, as returned b by the Merchants’ Exchange of f Buffalo, has 
ss Of course, it is perfectly seueeabiiin for a committee of the New York 
_ Chamber of Commerce ‘‘ to look with complacency, if not with actual — 
. pleasure ”’ on the consequent diversion of grain exports to other ports. & 
* But is the man who grows the grain, , which i is burdened in any case > 
with « a relativ ‘ely high cost of transportation, to look with a any approxi- al 

mation to pleasure on a: practice puts an additional charge on 
his produce? As the committee says: ‘‘ An adequate improvement of ee 
Erie Canal,” will apply the remedy. "Their opinion, however, as to 
- what is adequate, is even more restricted than that of the Committee 


will be noticed that though sixteen sessions of the State Legis- 
- lature have been held since Mr. Sweet read his able paper before this ae 

‘Society, advocating a radical enlargement « of the Erie Canal, and two 
commissions have been aj appointed by as ‘many, presidents, some ie 

ence has seen to it that no survey has been made for aship canal which 
; _ would not be of greater use to Canada than to the United States. — 
: And it is possible to assert that a route through the richest and at one 7 
time th the most prosperous § s section of this State ‘‘is not available for Ss 


— 
— 
San 
— 
— = 
— 
— 
— 
: 
— 
q 


DISCUSSION: CANALS FROM THE LAKES TO 
‘ship canal,” although no one can show any reason that on a judicious Mr. North. - p 
location a canal of large cross-section should cost more per mile 
between Buffalo and Oneida Lake than between that lake and the 
Agreeing fully with Mr. Wisnerthat: dimensions which should 
be given to toa waterway between the Lakes and the Atlantic depends ~ 
‘upon the economic depth which can be. ‘obtained ‘and maintained in 
the water routes to be connected,” and accepting his estimate thatthe _ 
ater and fixed charges for an. increased depth in the Lakes _— 
21 to 30 ft. would amount to an annual charge of $2 205 000, or 5.51 
. cents per ton on the traffic now passing Detroit, but taking exception As 
to his declaration: ‘‘ The actual saving in the cost of transportation | 
on the Lakes by using deeper draft vessels is only about one-half the . . 
“above estimated fixed charges,” and differing from the deduction, ‘‘ the 
interest and maintenance account will exceed any expected returns 
lower transportation rates;” reference is made to the previously 
mentioned valuable statistics of the trafficat TheS0o. 
_ Although, as set forth in the Report of the Committee on Canals of 
aes York State, previously referred to, the railroads were able to a _ 7 
_ partially starve the Lake marine when there was a depth of only 11 114 ft. 
on the miter sills of the locks at The Soo ; the traffic through that ; 
_ waterway since the opening of the Weitzel, or 16-ft., lock in 1881, _ 
has been phenomenal. Opened in 1855 to a traffic of 106 296 tons, its — 
traffic for 1881 was only 2 092 757 tons, but in 1895, the year the 
Canadian, or 20-ft., lock was opened, it had increased to 16 806 781 _ 
tons. 1899, 21 956 347 net registered tons of shipping 
, 7 through the locks at The Soo, carrying 25 255 816 net tons of freight 
valued at $281 364 750. This freight was carried an average 
of 827 miles for $21 959 707, or at the rate of 1.05 mills per ton-mile, 4 7 
= - which” is about 13% higher than the av. "average > cost for the e three pre- : 
‘During the thirteen years for which we have covering the 
] - tons and value of freight, the distance carried and the cost of carriage, 3 
a as well as the registered tonnage, the cost per ton- mile has decreased 7 
4 7 from 2.30 mills in 1887, when 5 494 649 tons were carried, to 1.05 mills 
+ in 1899, when 25 255 810 tons were carried. This is a decrease con- _ 
current with the deepening of the Lake channels, and largely depend- a 
ent on such deepening, and justifies the prediction the president of — 
the Great Northern Railroad made while discussing the project of 
General O. M. Poe, M. Am. Soc. C. Ei, for a 21-ft. channel: That it 
would cut the Lake freight rates intwoo 
ce. _ Mr. Wisner estimates the annual charge to the 40 000 000 tons 
‘ - ‘passing through the Detroit River, due to deepening the Lake channels a 


- ‘and harbors to 30 ft. as 5.51 cents per‘ton. If the length of haul by 
Detroit is equal to that 827 the cost of deepen- 
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DISCUSSION: CANALS 1 FROM THE LAKES 70 NEW YORK. 
r . North, ing the Lake channels and harbors will be 0.076 mill per ton-mile. — 
This would set the cost of transportation back to about the average of 
1892 and 1893, if there wa was neither reduction in freight charges due 
to the larger channels nor increased production of freight to be trans-_ 
"ported. Neither of these suppositions is possible. The increased 
of 5 51 cents per | ton would be by 000 000 within 
riers might not again cut rates in two, ‘could be: 
to cut off about one-third of the present rates, leaving an average ; 
freight rate of 0.6 mill per ton-mile. This does not seem an unprofit- a4 
able rate, in view of the volume and steadiness of the traffic and ¢ the — “oe 


3 


- The assumption, that the traffic passing Detroit soon after, if not | 

with, the earliest possible completion of 30-ft. channels and harbors 

* ill be 80 000 000 tons, is not thought too large for realization, as the 

_ traffic for some time, as shown by Mr. Mayer, has been a doubling every em 

‘Six years, ‘and the Chief of Engineers is ‘reporting to Congress that | ste 
_ ‘prompt action in doubling the capacity of the St. Clair Flats Canal is . 

necessary and important to the safety and convenience of the vast com- 

Be merce of the Great Lakes. And deepening the channel to 23 ft. has 

"already been commenced in the St. Mary’s River. 

; a, Proposals have been made that the Erie Canal should aes given sag” 2 

“ some railroad as a right of way, and numerous other schemes have been — 

_- proposed like ‘‘the $9 000 000 plan,” to impose a general hardship 

“3 to the financial advantage of a few transhippers at Buffalo and New (cg 

York. And lastly, we have the project to be submitted to the next we 


= 


Legislature of New York State to abrogate the necessity of tranship- 
_ ment at Buffalo by imposing a high rate of freight onthe Lakes. The — a 
possibility of this perspective, however, has doubt cast upon it by an 
-——s- yoeiferous demands c of ‘‘the friends of the canal,” that large expendi- _ 

tures shall be made at both the Lake and Atlantic termini, that freight ae 


may be transferred more conveniently. All of these oppose 
the interests of both producersandconsumers. 

It is to the advantage of the City of New York and the New Jersey ae ae 
cities on the bay that this improvement should be so ample and com- 
d modious that no better or cheaper route between the interior of the — Nee > 

_ It is to the advantage of the State of New York that the canal should “ii 
“pass through the State and should be so large that the factory sites ne 
“4 along its banks r may ‘have all the facilities for manufacturing offered ao 


front nowhave. 
=a It is to the advantage of those living in the country to the west of ve 
_ this canal that it should be so located as to b build up centers of pro- - . 


duction and consumption a as near to them as pices and that its 
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= for speedy and economic traffic should sas the greatest : Mr. Herth. 


possible encouragement to marketing those low-cost products which 
- gannot stand railroad charges; as well as reducing the cost of all Z 
— transportation, that the producer and consumer may have more | 


oe: rh It is also to the ; ‘advantage of the whole country that many w water- 

_ ways should be constructed or developed, that their control over rail- 
= road freight rates, as described twenty years ago by the late Albert 7 
> ‘Fink, Past-President of this Rociety, may be maintained and increased. 

; It is fortunate that the Hudson | River carries a depth of 30 ft., 7 
4 excepting at a few unimportant p points, nearly to Coxsackie. ‘This 
, leaves only about 375 miles, out of approximately 1500, to be improved. 

- With an economic depth of 30 ft. obtained in the Great Lakes, there — 
iy "seems to be no doubt that the channels connecting their commerce _ 
with our cities on the Atlantic coast and with the water : front of t the — 
whole world should have an equal depth. 

i As no survey has been made for a ship canal between Lockport and 4 
- | Syracuse, an approximate estimate of cost may be made by adding 50% 
ea to the estimate of the Board of Engineers on Deep Waterways for the 4 
 Jow-level, Oswego- Mohawk 30-tt. from Duluth to New York, 

- given in Table No. 2, viz., $317 284 348, as covering the increased cost of 
Bi building the canal wholly within the United States, and a further addi- © 
7 _ tion of $36 000 000, the estimated cost of i improving the Lake harbors. — ; 

give an annual of $17 920 000. sum would 

- directly repaid to the country by a saving of 0.27 mill per ton-mile 

~ on 80 000 000 tons carried an average distance of 827 miles. == 
The sum of 0.27 mill per ton- -mmile necessary to be saved on the esti- _ 
a mated Lake traffic, when ‘the channels from Duluth to New York 
= are deepened to 30 ft., to directly recoup the country for the total 

_ expenditure would be reduced by the additional haul of 500 mileson _ 
all freight either destined to or originating in the Port of New York 

or beyond it. There w ould also be a further reduction due to elimin-— 
x ating the cost of transhipment at Buffalo, w which Major Sy mons puts 

in his report as 27.1 cents per ton for package freight. These direct a 
- Savings can be partly estimated, but the indirect saving due to the © 

absence of delay and damage inseparable from transhipment cannot , 
be computed with accuracy. 

Ih estimating the amount of traffic attracted to ya 30- ft. canal of 7 
"sufficient cross-section, notice should be taken of the facts that there is 

no other people able to employ a ton-mileage equal to ours. Thetraffic — 7 

_ Passing Detroit is larger than any other water-borne traffic through one 1e 

channel and is growing rapidly. The entrances and clearances at the - 
Port of New York are more than twice those of any other seaboard port. — 
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Corthell, M. ‘Soc. C. E., after careful “research, pre 
_ paratory to presenting a paper, ‘‘ The Harbors of the World,” to the _ 
IlIth Congress on Navigation, held at Paris in 1900, states that the 
‘ total entrances and clearances at this port : are 79 544 653 tons. dl 2 
tonnage he divides a as follows: > 


As a matter 0 of the entrances are: 
25 093 000 t tons. 


80 215 000 


a It will be noticed that less than 20% of the seni of this mr is 
- engaged in foreign trade, and the aggregate tonnage of Liverpool and 
London, foreign and domestic, is 16% less than the domestic tonnage — 
_ Some nine years ago a board of engineer officers on theimprov 
of the Hudson River reported that the traffic of this stream was 
«18 500 000 tons, 3 500 000 of which _were contributed by the State 
eanals. Although it may seem incredible, it is a fact that many ofthe 
best thinkers to be found i in the City of New York oppose materially in- 
creasing this contribution of the« canals to the tonnage > of their port, 0 on z 
 & plea that the grain-handlers here and in Buffalo will be deprived ey 
of their opportunity to penalize production in the Northwest by exor- — 
bitant transfer charges on grainforexport. © 


The population and wealth of the Port of New York is not dependent 
its” exports. Its unique natural position, making it the largest 


_ ‘port of call” in the world, is due to its having two large waterways. 
‘nl back of it, viz., the Hudson and East Rivers. Adding to its i ace he 
: advantages, the construction of the Erie Canal forced all railroad — 
4 terminals to concentrate here, making its position the best in the 
og world for manufacturing; for herer raw products for manufacture oe 


“a 1 cost than show! here, and, both in value of merchandise produced end 
in amount of wages paid, it is peerless. The present census will 


oy ralue of exports from the Port, and p provision for traffic | through the 
proposed canal] that neglects the demand of New York and the cities 
to it on the Atlantic coast will fail in economic value, 

af” only te to the Atlantic front of our country, but to the interior. seg 
= No estimate of the freight ‘entering and leaving the e canal should 


a *A “writer in the Forum, December, 1900, states that the total entrances and 
3 clearances at the ports of the United Kingdom for 1899 were 209 348 081 tons. of - ; 
- * 782 887 tons were entered and cleared in the foreign trade. aie 
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, probably ‘show that the wages paid in manufacturing industries in 
__the cities and towns on the Bav of New York are pearly equal to the 
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manufacturing potentialities presented by the banks of Mr. North. 
_ the proposed waterway, which for nearly its whole length would offer © : ; 
factory sites with water and rail communication. — The present status | 
oof manufacturing enterprises in the canal towns and cities is pathetic. 
wot tm the inception of work on the Erie Canal until forty or fifty 
i: years ago this region offered higher rewards to ambition than any 
other locality, enjoying the cheapest and most convenient transporta-_ 
tion facilities. Since the Erie Canal lost its pre-eminence as a carrier, 
“through the development of railroads, while it remained unimproved, y 
* and rates in discrimination against short hauls have been imposed, — 
the advantages offered by cheap transportation to other localities have 
worked injury to the interests of the center of the Staite. 
‘This fact has been recognized as to > agricultural lands for some 
time. The tw velfth census shows that in seven cities of 25 000 or more f 
inhabitants in the center of the State, viz., Troy, Albany, Schenectady, 
Utica, Syracuse, Rochester and Auburn, all the cities of that class in . 
the interior of the State, the rate of increase ¢ since 1880 has not been 1 
quite 529, one city showing an absolute loss. ‘The City of New York, 
with the dependent cities in this class, Jersey City, New ark, etc., 
show a gain of 81%; while the twelve cities on the Great Sates, by 
which have over 25 000 each, show a gain forthe twenty years of 168.5 
cent. So low have our conal towns fallen in the estimation of 
some that they regard any attempt to “relight the fires in their 
abandoned factories, or rebuild their ruined smelting furnaces as an — 
attack onsomeinexorablelaw. 
It is not proposed at this time to labor with the education of ime y 
y =. who have been taught that production at one locality is always at the a 
expense of ‘another, and that relative, to absolute, decline in 
ae and population of the country along the line of the Erie Canal 
has aided the development of either the City of New York or the 
x. cities on the Great Lakes, but simply to assert the conviction that if 


‘the center of this State had continued rate. of 


‘York would offer even higher prines to ambition hen 


About two- thirds of the coal produced in -Pennsy lvania it is mined 


This should give shindion: at the heads ot 

and Lakes the control of the anthracite trade of the 

A : J upper Lakes, the control of all coal shipments to Lake Ontario and 7 
the upper St. Lawrence, and allow these ports to mediate emacs d 

bart The important influence of this proximity of | coal on n the manu- 

facturing potentiality of this State, when combined with cheap and - 

transportation, and to that portion of the State 
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t- _ Mr. North. which has been so carefully excluded from all plans for a ship canal ; 
cannot easily be overestimated. Over (50% of the tonnage on the 

canal at present is local, and under improved conditions it is possible, — 
4 if not probable, that the same proportion of any traffic will be 


” stopped either for consumption or to be reshipped with advanced a 


Ata deep waterways convention it was asserted by the President 
7 4 of the Lake Carriers’ Association that two-thirds of the freight passing =< 


- Detroit was on its way to be advanced in value by manufacture. If : 
we can expect 80 000 000 tons to pass Detroit by the time Lake chan- ‘4 

nels and the Erie Canal could be deepened to 30 ft., and that the — 
_ tendency to adv anced manufacture on the Lakes is ‘offset by the 5 
increased production of low-value goods due to cheaper ‘freight rates, 
_ the average value per ton remaining as in the past, $11.14, the aggre- rag 7 
; gate value transported will be $891 000 000. So moderate an assump- ie id 


tion as that the two-thirds to be manufactured would be doubled in 
7. 4 value by that process gives an ultimate value of $1 188 000 000 = 
_ the portion under consideration. If 659% of the increased value went F Ke) 
_ to labor, it would employ 772 000 men at $500 a year; this would,as 
usually computed, support a population of over 3 500 000. . 
-- Tf one-third of the advance in value to Lake freightage by manu- 
_ facture was given along the canal and in the City of New York, an 
addition of 1 200 000, or 17% to the population of the State would | 
4 ensue, and to that extent would increase the local markets of our oa 
farmers. As the average capital of the inhabitants of this State will 3 4 
probably be shown by the present cen census to | ) equal $1 250, such an 
addition to our population would increase the wealth of the State by 
q $1 500 000 000. If the foregoing figures are approximately correct, the Bae 
_ 4 opinion that a ship canal should not ‘‘ receive any serious considera- 
tion from the State of New York” might b be ‘sufficiently revised 
permit further examination of the subject. 
. - It is difficult to make an estimate that will be satisfactory to all, 
ering the proportion of Lake commerce which will enter a canal 
sufficient cross-section: to be retained for or manufacture 
in the State of New York, to be distributed to . points in Penney 
--vania- and Lower Canada, or along the Atlantic coast, and to be 
i ex exported. — The City of New York and its environs could easily furnish — me 1 
‘a ¢apital and labor to absorb any possible increase of raw material 
offered for manufacture. The superior advantages presented by both Hee * 
banks of the enlarged canal from Buffalo to Albany would possibly — ote 
give it a larger percentage e of the total traffic than the present can canal &. ~ 
_ does, viz., 53 per cent. _ And the fact that 80% of the entrances sand ie 
- clearances at the port of New York are in the domestic trade, may 
74 justify an expectation that about half of = Lake freightage \ would 
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Although ‘all sorts of ‘statements have been made asserting the Mr. North. ; 
- qnsuitablences of vessels with a draft of 8 ft. and more, even 7 
_ deepened lake channels, no one is known to have had the temerity — 
to put a limit on the growth of the Lake traffic, and it would evidently — 
au be unwise to construct a canal too small to. carry a traffic of less than 
40 000 000 tons with the economy dependent on speed and convenience. | 
‘ys An approximate estimate of the cost of such a canal, without ref- _ 
- erence to deepening the Lake channels, may be made by subtracting = 
_ Mr. Wisner’s $27 000 000, the cost of deepening the Lake channels, 
7: from the before-used $317 284 348, and adding 50% for building the © 
canal through the United States. At 3% interest and 0.5% mainten- | 
ane, the annual charge would be, say, $15 250 000. est 
; If a probable ton-mile rate of 0.8 mill is accepted as fair for Lake 
4 freights—and for 1898 the average rate was 0.79 mill—and a retardation 
of 50% for the entire | distance of 500 miles between Buffalo ar and New 
a. York is assumed, the freight charge should be 60 cents perton. = 
lt on the other hand, a railroad rate of 3 mills per ton-mile for the © 
440 miles between Buffalo and New York is taken, the cost will be 
7 $1. 32, making a difference of 72 cents per ton. At this - rate, the 


transit of less than 22 000 000 tons would be required to directly Pay 
the country for the expenditure. This amount is less than the average © 
7 freight through the Soo for the three years ending with 1899. Obvi- — 
£3 ously, to contend that, neglecting entirely all incidental benefits, there 7 
could be any loss to the country by constructing a 30-ft. canal through ; 
the State, it is necessary to show that either the estimate of cost is _ 
too low or an insufficient allowance for retardation has been made. 
As the decisive element in this discussion hinges on the relation — 
yeen the possible cost of a deep waterway from Chicago and 
Duluth to to the Port of New York, and the pre probable saving in the cost 
_ of transporting the immense volume of freightage to be developed by 
_ the improved waterway, indulgence is asked for the presentation of 7 
f > another postulate: If it is thought that the previous estimate should 
doubled to cover er all contingmeion, of having 50% added 


5 


$22 190 000. Assuming 

_ that the expected 80 000 0U0 tons on the Lakes were carried the present 

_ average distance at a saving of 0.25 mill per ton-mile, it would leave | 
$5 650 000 to be earned on the canal. If there was no larger saving 
ton carried in the canal than the cost. of transferring package 
freight | at Buffalo, viz., 27.1 cents per ton, as mentioned by Major 
_ Symons, it would require only 21 000 000 tons to pass through the im- _ 


. 
proved canal to repay the country the interest and maintenance on a 


i ory. The above-estimated cost is supposed to be greatly in excess of any — 
— Mecessary expenditure, and, in view of the fact that the Government 


2 borrowing money at 2%, the allowance of 3. 576 for interest and 


q 
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4 270 DISCUSSION: CANALS FROM THE LAKES TO NEW YORK. | 
Mr. North. maintenance will be thought sufficient. Deepening the Lake channels a 
| aa from 16 to 21 ft. , and enlarging the locks, has resulted in reducing — 
freight rates from 2 to 1 mill, and it is not probable that anyone will | 
contend that a further deepening from 21 to 30 ft. would not force . 
greater reduction in rates than } mill. The only ground for attacking _ 
the estimate appears to require a that producing, 
_ manufacturing and consuming capacity is about to be paralyzed. . vad 
Although a very large sum, compared with the cost of preceding — = 
public or corporate improvements, will be required for this work, it | a 
‘4 is suggested that there is no necessity for a partialimprovement. The 4 
United States has not only abundant credit, but the necessary capital 
in hand to carry the enterprise to a prompt completion. And it is oa 
43 confidently predicted that in no 3 year will the expenditures or on this 
- improved waterway exceed our loans of the current year to foreign 
countries, —loans that aid them in industrial competition, = 
* In a paper on the Suez Canal, lately read before the Institution of La 
Civil Engineers, London, ‘Sir Charles Hartley, it is stated ‘that 
questions addressed to many captains and pilots | nav igating that canal 
_ showed a consensus of opinion in favor of a canal that could pass 
vessels at a speed of 8 knots—9.22 miles—per hour. For this, 3 to 34 ft. ‘a ; 
= the bottom of the vessel, with 1} clear beam widths between se 
vessels when passing, and 40. ft. between the vessel and the bank was 
desired, with an ultimate depth of 32 ft. 9 ins. 
The present scheme for enlargement provides for a depth of 29 ft. 
s ins. » a bottom width of 200 ft., or a cross-section of 8 075 sq. oe 


knots per hour in n the canal. : The c cross- oss-section of the vessel was ee 


— -8q. ft., and the probable cross-section of the canal 5 384 sq. ft., 


about 64 times the cross-section of the vessel. 
The Bureau of Statistics, in its Tables,” gives the 


” 


including the necessary delays at gares," as as — 


Iti is noticeable that a expecta of 29 ‘ft. » 6 it ins. is is being obtained, and 


fourth of the traffic of the River. The paper of Sir Charles” 

Hartley, with the discussion, strengthens the general conviction that rae 
the speed of boats in contracted channels increases faster than the 
ratio of the » cross-sections of the channels to that of the boats; and any at 


- desired speed can be ‘maintained in a canal of sufficient size. The 


Pint 


_ ’ remarkable absence of accidents delaying traffic in the Suez Canal 
gives es strength to the theory that accidents are less to be be dreaded in. 
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eanals than in comparatively short meme of restricted width in the Mr. North, : 
- gourse of a free navigation. And it should be remembered that while — 

~ asmall canal i is impracticable for a large vessel, the small vessel moves — 

with less expense than in a more contracted channel. 
It seems that with a channel of sufficient cross-section to conveni-— 
ently accommodate the tonnage which may be fairly expected, the 

oe: saving in the cost of the freight carried will more than pay the 

a assumed rates of interest and maintenance. And that, without regard — 

to indirect and collateral benefits, the investment will afford a profit | 
ra to the public after paying interest and maintenance charges. 
‘With these considerations, it does not seem entirely ‘proper 
_ imagine a canal of inadequate capacity and predicate on that concep i 
: ae tion the necessity of high freight rates because of a speed of “only 5 
_ The very full and complete statistics kept by the engineer corps | 
at The Soo, which cover the last thirteen years, show that concurrently — 
with deepening an and d enlarging the Lake channels, and, it is confidently _ 
thought, in consequence of such deepening, the tons carried in 1887, a 
5 494 649, increased to 25 255 810 in 1899, while the cost for such car- 
riage increased from $10 075 153 to $21 959 707. A very important — 
_Felation of this traffic to the production and wealth of the country _ 
4, i. shown by the fact that, while the value per ton was | $13.83 in 1887, 
reaching its minimum, $10.59, in 1895, and averaging $11.14 for the 
: thirteen years, the cost of transportation, compared with the value of 7 
4 the freight, has decreased from an average of 10.88% for the three 7 
years ending with 1889, to 6.34% for the three years ending with h 1898, 


having averaged for the thirteen years 7.84% of the — of the 
transported an average distance of 827 miles. __ 
It is unnecessary to explain the effect of this low freight rate on — 
os production and weaith of this country, much of the produce — 
= having been sold on Lake Erie docks for less than the railroad charges" 
between the points of production and sale, according to E. 8S. Wheeler, 
M. Am. Soc. C. E., for some time superintendent of the locks at The ; 
The cost of transportation by railroads would probably have 
_ prevented the production of fully half the freight carried, as they — 
: would } have left only ab about 45% of the value to the producers. And 
the low freight rates on the Lakes have been an important if not gov- 
4 _ erning factor in our ability in the nine months ending with September , 
th 1900, to sell manufactured goods valued at over $338 000 000 to — 
foreigners. During the period under consideration the total value of 
the 169 333 701 tons passing through The Soo was $1 986 374 573, and J 
ibs 798 436 was received for its carriage on the Lakes. If this ton- 


— mileage had paid railroad rates, it would have cost over $1 000 == 
more. This sum applied to the total expenditures of the country for > 
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‘DISCUSSION: CANALS FROM THE LAKES TO NEW YORK. 4 
a _ North. Comparing the railroad rates of 1899 with the water rates, there is a _ 
saving of $129 715 811, ora dividend of 40.59%, on the above- ~mentioned a4 


all freights in comparison with water rates on 

- goods, but as a rough measure the method may be inadequate, in 

_ view of the facts that the tonnage through The Soo is about half of the 
traffic on the Great Lakes, and ow: our average freight rates, which are les 

_ than half those of any other ‘country, are declining rapidly. ‘This is 

- due more to the competition developed by our ample Lake channels _ a 
than to any other cause. If the entire cost of transportation must be = 

_ taken in some proportion from the resources of both producer and ae 
consumer, it is probable that the. “direct gain to the people served 

p~ the enlargement of the locks and channels during the last thir- oe) 
= years is greater rug $2 000 000 000, rather than less than ie 

>| 000 000 000. This is in addition to indirect gains from the _ 

_ employment given in producing such part of the $1 986 374 570 as uy 


made possible by low freights an and the “consumption cons consequent 


as. History takes no cognizance of an occasion when a proposition to sas 
enlarge channels of distribution and cheapen transportation has been a 


submitted to the public without decided ‘opposition to the project 
from those having an interest in 1 existing transportation facilities, — 

_ Most of us remember the Lake Carriers opposition to General Poe’s 
rs for a 20-ft. navigation, and Thomas C. Keefer, Past President of ae. 
this Society, in a paper—‘‘ The Canals of Canada "read before the 2 
_— Society of Canada in 1893, has preserved a record of some of the is ya 
influence brought to bear on a Commission appointed by the Dominion on 
Government in 1870 to decide on the depth of the Canadian Canal is 

 Aship owner, of Oswego, thought vessels 200 ft. long with a burden _ 
of 750 tons “‘ample for the internal commerce of the Lakes, the Lower _ 
‘Provinces and New England; longer locks would cause expense, & _ 
strong current and delay, not warrantable in order to provide forafew _ 
and rare cases where large vessels would desire to maa to and from 

_ Another, ‘‘ whose life had been spent in the anaes 


had been clearly established that vessels of over 800 
e 


re not so profitable on the Lakes as vessels of asmaller size. Nature 

has placed barriers in front of most of our harbors, also wide flats 
across some of our greatest thoroughfares, that will, in spite of art, for — 

A - ages to come, make it necessary to build lighter- draft vessels. Sail 
essels of over 800 tons could not navigate the lakes even if 
_harborsweredeepenough.” 


Mr. does not make it entirely clear whether this testimony 
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jo show the exuberant imagination developed by the possession of ‘ 


zens. "The conclusions an and repr oduced beara resem- pe 
blance to some published thirty years later by the Committee on 

for a theory that all commerce is carried 
pam. and that if we cannot have ocean leviathans we cannot — 
trade. But the sea-borne exports from the United States are carried in 
vessels that average § 818 tons net register; 32 108 vessels with an aggre- 
= gate e of 26 265 976 net registered tons cleared from our ports in the sk - 
foreign trade during the fiscal year 1899. The average register of sail- 
_ ing vessels was 371 tons, and of steamships 1 064 tons. Asamatter 
of comparison, the American sail vessels passing through the locks 
at The Soo during the calendar year 1899 averaged 944 net registered — 
tons, and the American steamers 1 162 tons, ¢ or nearly 9}% greater t ton- 
: nage than those angnged in our foreign trade. And the vessels, sail — 


three- einen of the tonnage of our vessels carrying between Lake 
Superior and the lower lakes. 
2 324 tons; those to “English and ports north of 
Gibraltar, 3055 tons. To the Mediterranean, the average wes 2104 
_ tons; to South American ports, 1517 tons, and to West Indian ‘ports, 7 7 
‘The greater average tonnage to ports north of Gibraltar is due in : 
a _— to their larger consumption, andi in part to our necessity of pel me 
via those countries whose persistent subsidies to steamer lines 


those small but more nore profitable “markets which are by 
direct linesfromthiscountry, 


___ Although there is no doubt that no large vehicle with full loads 7) 


always carries freight at a lower cost than the smaller one, the small 
necessary to « commer reial dev elopment and oc seupies thesame 
_ position to ports of smaller production that our cheaply constructed 
railroads of the ’40’s and ’50’s held in the development of thiscountry. 
Te large commerce is as impossible without dev elopment by the small | he. - 


carer the four-tracked railroad would be without its forer ecrunner, 


has ‘about barge and other towing on the Lakes, 
the Atlantic and on riv ers. Towing on the Lakes, though theoretic-_ 
ally economical, has not prov ed sufficiently profitable in practice to 
‘Teceive ‘much | development. peculiar fleet-towing on the 


- and Mississippi, v viz., the towboat pushing the fleet or holding back in 
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method Ww be on the ‘of doubtful a 
on any canal, impracticable in a stream like the Hudson, where the a 

A= ee ebbs and flows from New York to Troy, and would be dangerous a 
at times in the Tappan Z Zee with the style of boats used on the Ohio. oa 
String and fleet-towing are both practicable o1 on nearly all rivers, and — 
seem to be no theoretical objections to its economy; but, 


ing fleet-towing on the Hudson, it has not been much en E: 


String-towi ing has for some time been p practiced both on ai Lakes 5 

4 = a ocean, particularly in the coasting trade. _ At one time the large 
- coal railroads moved substantially all of their coal to eastern ports by bia 
towboats and barges. In the dark days between 1893 and 1897 it was 
_ thought the | coasting ‘schooner wa as doomed. It is asserted that for for ah 
= year only one schooner was launched in eastern ship yards. That mi a a 
is now ancient history. For some time there has not been a : 


berth in an eastern yard. list of year’s launchings 


grens register “The coal « companies will scontinue 
_ towing barges along the Atlantic coast, but it is doubtful if = 
4 method of transportation will again attain the relative importance © 
of four years ago; it, however, does not seem to be -discon- 


tinued, and will probably always ‘present a f ap p trans-— 
portation; 
ear is felt by some that foreign. gov ernments would subsidize 
- steamer lines to our Lake ports and not only capture the trade of the ad a 
Lakes, but it destroy the the ship- established ‘Such 


= a way business “between any ports in the United States, and, : 
_ though a few foreign steamers would discharge and load cargoes at aah 
§ Lake ports, their entire participation in that traffic would probably 

not exceed the 2 to 4°¢ of British tonnage now passing The Soo. | But a 

it can be confidently predicted that, with a practicable channel tothe ee 

sea, there are few vessels which would not add to their cost the 8 to i“ 

10% necessary to put in condensers and enable them to compete le os 

the very high ocean freight rates now exacted, which are ie oe 

This theory, that either American car rying or ship 

building would be injured by an ample waterway connecting the Lakes 

and ocean together, has great doubt thrown upon it by the attitude of ‘2 “- 

the agents of foreign s whoorastbipe: sailing from our ports and that of their 

A employees and other servants. These lines are generally subsidized Me 

_ by the governments whose flag they fly, governments that know what e 

a they are paying their money for, and their agents in this country © 

must the interests of such governments, as well as the interests 
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of the stockholders and those of the closely affiliated railroads in this Mr. North. 
- country, or make way for some one better fitted for the position. It = = 
Se doubtful if, in the whole ¢ category, a single advocate for anything — 


than a bar canal « can be found. fear that a ship canal 


inerease or even maintain their present high rates for and 
_ passengers seems to have no more foundation than a fear that the 
— would allow the New York Central to maintain either — 
general cele: rates or its discrimination against the profits of our 
The importance, to our national - prosperity, of our present low 
“freight rates and their further t development it in this ‘direction eyo 
be overestimated. Any history treating of national “power, ‘from the 
: dim days when its seat lay on the Euphrates route between India : 
and the then West, to the present, shows, probably without assertion, © 
that possession of the ahanpent and most efficient transportation has “a 
een necessary for the “greatest evelopment of and 
years ago Great ‘Britain possessed the internal 
i transportation, and, while seeing the destruction of our merchant 
marine, was building up its own with subsidies of nearly £1 000 000 
if ‘a perannum. In the aggregate rewards of its industrial ¢ energy it \ wa as 
apparently u anapproachable. But the principle of conserving vested 
P: Tights has enabled the managers of her railways to maintain freight | 
rates without sensible diminution | during this period, and ee 
: competition from enlarged canals. Other nations, however, have en- ny 7 
larged their \ waterways and reduced freight rates. — Then, Engl and 
_ stood easily first among the nations and this country ‘third. Now, the 
_ United States, having the lowest freight rates, stands first, andthere 
is doubt whether England, whose manufacturers and consumers pay 
_ more per ton- -mile for transporting their freight than any other people, — 
SS The managers of our railroads, unable to establish legislative 7 
pe principles analogous to those of England, except possibly along our _ 
northern seaboard, have adopted t the expedient known as ‘communit 
in stock ownership ” with the apparent, if not a ay owed 
_-preventing healthy, or other, competition in the future. ‘Success 
this plan will probably result in no further diminution of freight rates 
in this country, unless there is more effective competition from water 
routes. Few doubt that the opening of the combined Lake and canal 
route in the spring still influences, to some extent controls, all 
- freight rates east of the Mississippi, as they did to a greater extent - 
, when Mr. Fink gave his testimony. None can doubt that a larger — 
; waterway than the esp pri have more influence; nor can it be | 
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The only tenable question is as to the economical size of i: 


ppr oaching th the discussion of ese papers with a 
favor of large channels, that some might call a prejudice, a collation — 
of the figures, presented from year to year by the members of the = 
United States Engineer Corps in charge of the locks at The Soo, show. 
ing the important items of the traffic, has resulted in astonishment at rs 
the combined growth of tonnage and decrease in of transporta- 
tion, both absolutely and in terms of value carried. They show a 
traffic that is unprecedented for volume per inhabitant served, and is 
also thought to be unprecedented in both the small value per unit of © 
~ commodities carried and in the low cost of the service. . This is from 
i. lake, the shores of whic h w ere visited by the « ‘explorers of sixty j years 
When the first ‘sites at The Soo were opened to traffic we were a 
poor nation, and capital for small enterprises was secured with | a 
mostly from foreigners at money-l -lender’s bargains. To- day 
we seem to be the» world’s favorite. gathering ground for ‘national 
ay A consideration of the curves of increase and decrease, shown by 
_ these returns, and their extensions, , have appeared to justify the fore- — 
— going ¢ - assumed increases in tonnage and decreases in cost of service. _ a 
: They also are thought to warrant the prediction that no channel from Se 
_ the heads of the Great Lakes to the Port of New York in the service of | 
distribution between the area which seeks outlet on that channeland = 
the Atlantic c coast of our country, will be so large as not to | deine co 
-veniently crowded by the p: passing traffic. The direct returns from the 
lower freight rates, on an ample and. commodious channel, will 
- undoubtedly exceed the annual expense to the nation for interest and 
maintenance, 
As the statistics referred to may not ‘be easily —" to aio 
_ members of the Society, they are given in Tables Nos. 8 and 9, with + 
> addition of the railroad rate per ton-mile, as given in nail 2 
Manual, and some calculated deductions. 
‘There is much reiteration by Mr. Wi isner of "the statement that a 
ft. limits the economical de pth for navigs ation on the Lakes, but prob- 2 : 
ably not more than was used by vessel owners against the first deepen- — 
ing of the waterways, nor more than was urged against General O. M. a 
Poe’s splendid project for the 21-ft. channels. The economic size of a 
- the carrier is thought to be gov erned not 80. much by the length of — 
haul as as by the amount of freight offered, which is probably the most S 
_ important factor in determining the size of the vessel used. That the 
present limitation of the draft of vessels on the Lakes is not satisfac- 
tory to the business interests of Chicago, may be seen from the 24- ft. 
channel of their Main Drainage Canal, which Was co commenced in ‘Sep- 
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1892, hes been pushed through rock and earth toa navi- Mr. North. 
gable conclusion. This depth, however, apparently does not measure 


ene ultimate ambition of Ch hicago for cheap t transportation, as as it seems 7 
the Drainage Trustees are proposing to deepen the Chicago River to — 


TABLE No. 8.—NeEtT TonnaGE Passtinc THE Locks ar: 


SAULT STE. Mantz (Tas | Soo). 


‘Year. Tonnage. || Year. Tonnage. Year.| Tonnage. Tonnage. Tounage: 


1855 5296 || 1864 | 571 438 1 204 446 2 468 088 M | 8400 685. 
«1856 1865 | 409 062 1 070 867 2 042 259 92 | 10647 203° 
1866 | 458 530 5 | 125955 2 997 887 93 | 8949754 
219 819 || 1867 3 899 76 | 1541 676 3 085 987 13 110 366. 
352 642 || 1868 2 563 1 439 216 4 219 397 16 806 781 
408 657 || 1869 | ‘524 885 || 18 1 667 136 37 | 4.897 598 96 | 17 249 418: 
276 639 || 1870 | 690 826 ( 1 677 071 5 130659 | 1897 | 17 619 9383. 
359612 || 1871 | 752101 1 734 890 7 221 935 98 | 18 @22 754. 
507 434 || 1872 = 735 2 092 757 8 435 9 | 21958 


imensions. Date of 
= 


First lock; double lift.. 50 ft. June 18th, 1855, 


Weitzel lock.. «BLE Sept. ist, 1881. 

Canadian lock.. om. 9th, 1895. 

Poe lock Aug. 3d, 1896. 


+ Nore.—Deepening the lake channels from 16 ft. to 21 ft., w which was commenced in the 4 
>. 4 Noo other demonstration, of the results which will accrue from larg ger z 7 


. aaeenp is possible than the increase of tonnage and decrease of a 


freight rates which have followed increasing the depths in in The Soo a 
Seg from 11} to 21 ft. . Nors should. any other be required. . Any: ope 
os ho, 20 years ago, had predicted that the 2 000 000 tons then passing 7 - 
The Soo would expand in the year 1900 into 25 000 000 tons would have | - ; 
been considered of unsound mind. Then, Minnesota, the two Dakotas, 
a yoming ¢ and Montana, with an area slightly less than 500 000 sq. 
e miles, had a population of 2 per square mile; 1 now, , the population i is 6. - 
And, though we may not predict another increase of 200% in the next 
“a twenty years, a much larger absolute growth i is certain if a continued e 
decrease in freight rates is maintained. The same statement seems 
authorized as to the traffic. The traffic population being inter- 7 
dependent, and both dependent on the freight rate, their dev 
will be governed by the size of the Lake channels. 
The minimum on the miter-sills of the next lock built will 
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ABLE No. 9.—Trarric rx 


Average | Lake cost | Cost per |r 
distance. | of carriage. | ton-mile. Value | 
ai 


NEW YOR 
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458 544 804 q 
2] 806 3 077 
5 940 8 634 2. 
299 415 9472 


028 

% 572) 072 851 

13 195 860 957 483 
15 062 58 (Be 0 798 310 
O88 580 | 12 502 548 238 758 


255 810 | 

averages, |} 169 333 701 136 

$185 798 4: ‘11 8.43 1 181 202 B18 573 | 
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"DISCUSSION: CANALS FROM THE LAKES TO NEW YORK. 
aggregate tonnage ¢ of exports. ‘For! thirty years we have been ‘steadily Mr. North. 
ringing the factory n y nearer to the producer « of raw “materials, with a 
concurrent phenomenal i increase in freight tonnage, although, theoreti-— 
cally, the process should diminish the ton-mileage of the country. 
Undoubtedly, ‘‘a waterway from the Lakes to the Atlantic should | 
have dimensions which will permit the passage, at ec sonomical ‘speeds, 
of ships best. adapted for traffic of the water "routes connected ; 


jee and manufactures for domestic uses.” The first of these asser- — 
tions calls for a waterway that will connect the immense power of a 
in the area tributary to the Lakes, not only with our 
i Atlantic and Gulf Coast ports, but with all ports fronting on the ocean; 3 7 

and it will not be denied that the larger the waterway the less the cost | 

‘i of transportation through it. The second will lead to the location of | 

_ the waterway near the line of the present: canal, where it will feed dand | 
develop o our central ¢ aggregation of population and capital. 
- _ Attention is once more asked to Mr. Corthell’s figures for the ton- 
4 nage of the Port of New York. He found the entrances and clearances © 
in the foreign trade to be 15 201 653 tons, and in the coastwise trade — 
25 093 000 tons; that is to say, the volume o of the foreign trade of New >’ 
_ York is less than 619% of the coasting trade. But to both of thesetrades _ 
- the canals of the State of New York contribute only about3 000 000tons. 
We have no standard which enables us to correctly predicate the ton-— 
Fs nage of the harbor when the Erie Goel contributes 30 000 000 tons 
instead of 300000000 
_ The statement that 40 000 000 tons passed through the Detroit Rive er as 
was, in fact, taken from Mr. Mayer’s s paper, and erroneously credited — 
THomas Monro, Inst. C. (by letter).—Mr. Wisner makes out Mr. Monro. 
a fair case for a 21-ft. channel, but the writer must take exception to _ 

the way in whic ‘h he has bracketed the ‘decline of traffic on the Erie_ 
since 1880 with the alleged ‘failure of the 14- -ft. C anadian 
ie canals to divert commerce from the lake and railroad lines.” It s 
Ar true that the traffic of the Erie Canal, at its present dimensions, is con- — a _ 
stantly declining—and for obvious reasons—but the 14- ft. channel 

- betw een Lake Ontario and the sea has not yet ; been tried, and, there- 

fore, cannot correctly be ‘said to have failed. As i is well known, the 

Canadian canals were only fully "opened to the new dimensions this 
pring, and there are as yet but few vessels of full ‘‘ Canadian canal 

size” in existence. The fleet that can navigate the St. een route 

to the greatest advantage has yet to be built, but the writer believes — -* 
that a number of are re now j in hand on the Lakes. 
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a 
: _ Montreal, so far, this season. The writer is inclined to believe, how- | at ec 
sever, that the $65 000 000 spent by Canada on a line of navigation 
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ore, steel, ete. ; to via Montreal. 
_ _If the arguments set forth in Major Symons report of 1897 are cor- ie 7 
= (and the writer believes this to be the ablest and most practical: oi : 
_ paper which has so far been written on the subject), andhisconclusion 

_ sound, that the | best thing New York ¢ can do is to” ) construct a a 10- ft. 

e: barge canal across the State 350 miles from Buffalo to Albany, then — 
oe appears to be a chance for Canada to do some business, on a 14-ft. 
basis, with boats of 2 000 tons, and only about 70 miles of canals be- — 

tween the Great Lakes and the seaboard. “4 Of course, it is a fact that i a 
the domestic commerce of the United States, , bebeneen: the centersof 
_ population in the East and the producing regions of the West, om. a 
stitutes the vast bulk of the and the Canadian 


cannot pro ove othe "At all ev ante, Canada is 
the theorizing stage. Its main canal system is now completed, such ae 
as it is, , and, if it fail, all that can then be said for Canadians is that a 
they deserve more credit for than for Howev er, the 


—Mr. Wi isner’ 
‘valuable in that it shows the dimensions a 
must have in order to do asuccessful business between the Great Lakes a 
and New York, and Mr. Mayer’s paper throws much light on the ques- EF 
_ tion of who should build 
i That the enterprise belongs to the United States and not to the = 
State of New York alone, bec comes a more evident the more it is consid- - 
ered, although New York State will always be much interested in it, 
account of its necessary location through her territory. 
he a AA, Nature made a great valley through the middle of New York State, 
ig the Appalachian system of mountains below ‘the level el of of L Lake 


Mr. rrying from 2 000 to 

2.200 tons, to pass directly from Duluth, Fort William or Chicago 

Montreal without breaking bulk, has not been entirely thrown away— 

— 

| 

>» 

——— har but the development of Canada’s own vast areas of production in the 

— ae Northwest must soon give plenty of work todo. There will beenough 

ee. Br. to crowd all the avenues of transportation both by rail and water, 

"The railways are making such rapid strides in cheapening freights 

oe. that the water routes will have to look to their laurels. Brindley said __ a 

that rivers were made to feed canals; but one would not now be sur- 

oo ; prised to hear of railway men proposing to fill them both up soasto . 

roadbeds for their ever-multiplying tracks. If the water routes 

é 

aes ’ in due time, reap the full benefits of her large expenditure on her 
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this lake « directly tide: water a Troy the 
report of the Deep Waterways Commission of 1897, this route, 
although mentioned, was not reported with favor, but, instead, a route 
- was mentioned from Lake Erie to Lockport and to Lake Ontario ~ . 
 Oleott Harbor, and thence by way of Lake Ontario to Oswego and up 
again through the Mohawk Valley a and finally « down to Troy. The — 
_yeasons given in favor of the Lake Ontario route were: Less standard © 
canal to build; the development of new business on Lake Ontario, and 


ot would seem now, however, in view of the comparative | ‘speed oe 
which a vessel may be able to make in the canal, as is shown in the - 
two papers under discussion, and also in view of the expense and diffi- = 
culty of providing an adequate and reliable water supply for the 
2 summit of the Mohawk Valley Canal, that the subjec t of a self-supply- » ? - 
ing, continuously- -descending- grade canal from Lake Erie to the 
Hudson should have further consideration. 
~~ 3 he level of Lake Erie is 573 ft. above tide; ‘that of Lake Ontario 
ey 247 ft. The long Rome Level of the present Erie Canal is 430 ft. by 
tide, or 183 ft. higher than Lake ‘Ontario. Of all the business 
to be done on a water way, probably more than seven-eighths would — 
from Lake Erie or points farther west 
= Now, if, as recommended by the Deep Waterways Commission in p 
1897, the route is from Lake Erie through Lockport and Olcott to 7 
_— Lake Ontario, and thence by Oswego > and Oneida Lake to Rome, all 
the through tonnage must be iowered to the level of Lake Ontario and 
then raised again to the Rome Level, making, as compared with a 
down-grade canal, the difference in level of ft. 


366 ft. of would offset any antage of greater 
ir made by vessels while in the open lake between Olcott and Osw ego. 
‘Gt time required for this 120 miles « of lake 1 navigation ; at 12 miles per 
_ hour would be 10 hours, while in the standard canal, at 8 miles per 
) sr it would take 15 hours, or 5 hours more than on the open lake; 
3 _ but this would be a short time in which to accomplish the 366 ft. of 
a unnecessary loc lockage. _A comparison of the total distance over each of 
two 1 routes, although it cannot be made with certainty until each 
is carefully surveyed, would probably not disclose a great difference 7 
between them; but the probabilities are, judging from a study of the 
maps of the United States G Geological Survey, et ete. , that 
the shorter line will be found to be by way of the continuous canal. — 
Ww ith the continuous down-grade, the water from Lake Erie would © 


practically supply the canal through to the Hudson, and avoid the 
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new canal would, of course, be made with fewer locks aud q 
is 


DISCUSSION: CANALS FROM THE LAKE 
Mr. Hinds. very difficult p: problem « of aa iding an entire water supply at the 
— Ttis to be remember ed that, where a canal passes over a summit, We 
% the water must be : supplied at the top, and ¢ eac h boat i in pening: over bh 


tiplied by the total height of all the locks encended or descended. 
ae ship canal passing over the Rome Summit Level, from Lake _ 4 
3 Ontario to the Hudson, sis eee a total: lift of 183 + 430 = 613 ft. a x 
ater for direction must be 
_ It was proposed, in the Deep Waterways report, to make a moderate | 
development of the canal through western New York, with a high | 
level from New ark to to Syracuse, as as a means of of water | supply for the 


“y Now, if it is practicable to make a feeder along this line, then ws. 7 
ss gannot be very impr acticable to make the feeder into a canal, and the oe 


cost of the first construction, and the maintenance of this feeder 
_ _ afterwar d, can be applied in the first cost of the continuous: canal, 4 
which will be self- feeding. Lake Ontario | may be fully accommodated 
and its interests as thoroughly developed by a side cut, probably 
: through Oswego and the Oswego River, as it would if all the business | 2 
- from the Upper Lakes was compelled to > poms down to its level and 2 
then be raised again ver the summit. 
With the necessary water supply reduced to a minimum, and it 
t takes much less water for the through business if the unnecessary = 
lockage into Lake Ontario is avoided, and with the supply of water asf A 
aio from a source as constant and secure, and as well situated, — ear 
that of Lake Erie, it is plain that this» route deserves more atten-— 
an and consideration than it seems to have received. 
Ww ith the work in the hands of the United States Government, it” ve 
¢ an certainly afford, if it builds a canal, to build the one that is best oo 
and ‘most desir: able for the whole country, | and cheapest and sii and simplest 
Sweet. LNATHAN Sweet, M. Am. . Soe. (by letter).—These papers, 
relating to the same proposition: ns, and reaching similar conclusions, 
deepen the conviction the writer has held, ever since ‘bringing this 
fe 7 subject to the attention of the Society, in a paper read at the Buffalo a > 4 
Convention in 1834,* that no waterway built to connect these 
‘ can hope to secure great commercial importance unless it it can accom- ; 
t the le argest vessels navigating the Great Lake 
communication to the Times, opposing the endorsement of 
. 9 the proposition then before the people of New York to authorize OF. 
fon _ expenditure of $9 000 000 for slightly enlarging the State canals, the oa 


writer urged that the expenditure of great sums of money for so- 


od Transactions, Am. Soe. C. E., Vol. xix, 
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ISCUSSION: FROM TH LAKES T 


called improvements of the present canal were to be discouraged as Mr. Sweet. 
was eful, and because they tended to postpone the w wise and sti ites- 
manlike undertaking of a deep-water outlet for Lake commerce.” 
__ There are three fundamental and controlling elements of adv antage 
inthedeep waterway: 
Fir st. The elementary physics val law, that the Tesistance to motion 
in vessels of like model varies directly as their immersed surfac ces, 
_ while their tonnage varies as the cubic contents of their immersed _ 
section, ensures enormous economy in large boats. 
Second.—The obvious and controlling advantage of passing from 
7, the deep wi ater- 7 
way already exits, while, to put the canal into operation, 
- new marine equipment must be created, for which there could be little 


ter ‘Mr. Wisner makes a very strong argument, showing the ‘dispropor- 
tion ¢ of benefit to cost in the deepening of Lake channels and harbors — 
beyond the depth of 21 ft., now in process of attainment by the Gov- 
ar ernment wha eng This seems to the writer to afford definite author- — 
¥ __ ity for fixing the depth of the canal, a and, in the light o of the -extended — e 
cr) ments made since 1890 in France and Germany on the resistanc e 
a traction in narrow channels, the writer thinks that the making of — 
the wet cross-section more than five times as great as the midship 7 
section of the largest vessel it is intended to accommodate, will insure 
about two- thirds o of the speed secured in open water with the same 
] 
i enditure of e nergy; . but for e conomy of movement with 19 ft. . draft ; 
he thinks that the proposed form of section should be modified by _ 
 inereasing the depth 2 ft. and narrowing the width sufficiently to— 
Ee: secure the proposed sectionai area of channe Is. He cannot share the © 
sanguine expectat ation expressed | by Mr. | Mayer as to the volume of 
tonnage likely to soon seek transpor tation on such a canal. Its chief 
function will be the transportation of freight destined for Aflentio . 
is ports and for export. The ore and coal freights which form so large 
a fraction of lake tonnage cannot, under present conditions, contribute 
It must be that the wailvoade are the natural and 
‘necessary of even the coarsest and heaviest freight, as their 


the country. large "part of the tonnage received 

lake at Buffalo and other Lake Erie » ports is destined for distribution a 

the interior of the Middle and New England States, 

this freight will all probably continue to be handled from Lake ports 
by the railroads, for the reason that the branch roads making this dis- — 

tribution ar are controlled by railros ads 1 reachi ing these Lake E 
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CANALS FROM 7am LAKE 


en There i isa question of public policy to be considered as to the: effect 


of withdeow! ing so large a part of the business of the railroads, in “ick 


rates we 
Account should also be | taken of the “question whether all eights | 
‘ele not ultimately be handled more cheaply by rail, in favor of | 
which there : are both practical results and theoretical considerations. nee 
The great and uninterrupted decrease in unit-cost of railroad 
freight transportation during the entire period since its introduction _ 
_ may be cited as the practical result, and the fact that the resistance to 
the movement of rail freight varies directly as the velocity and on ac- 
count of the labor item is (within limits of safety to track and ‘equip- 
ment) cheaper at high than at low speeds, while the resistance 
vessels i increases at a rate greater than the square of the rate of speed, ie 
and i “ absolutely greater than the rail resistance except at a moderate — 
“may be urged as the principal theoretical consideration. 
a8 The fact that our resources are growing so 80 rapidly, that the Lak 
4 Region and the line of this canal furnish the 1 most suitable field fora 
great export business in heavy manufactures, and that the export. 
_ freight business is necessarily carried on by water, make it probable 
_ that both the railroads and the canals will be needed i ina future not 


remote, and both be profitable 
Mr. Hunter. W. Henry Hunrer,* M. Inst. C. E. (by letter). —In responding 
the invitation to take part in the discussion of a subject of such world- 
Ww ide importance, the writer can but express his regret that lack of 
- time and pressure of official engagements have rendered it impossible 
for him to find opportunity for the close and detailed study of the — 
rm, question which is rendered so necessary | by the great issues" involved eee 
in it, or to grasp anything more than the outlines of the different Oe = 
schemes which have been propounded; though in this particular the # 
ss papers by Messrs. Mayer and Wisner have been of the greatest possi- a 
It appears very clear, to many o outside the boundaries of the United 
States, that the time has arrived in which it is essential, even in the _ 
interests of their own country, that the economists and engineers of 


the United should take more of the fact 


adv of its own ma erial or tate 


_ “Chief Engineer to the Manchester | Ship Canal; President of of the Mencnster a: 
_ ciation of Students of the Institution of Civil Engineers. __ a 


ts i of from points far 
through from these ports instea 
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7 _ an integral portion of the human family, than as a le 
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The date of the sccomplishment of the dream of “The Mr. Hunter. 
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arent, ‘that. ware liveth to pate no one di 
to =< for the interdependence of humanity is growing 
- and more pronounced as population increases, and as the reserves, in | 
the way of uncultivated prairies and | unwatered steppes, s 4 
brought int into use for the bene fit of man man. 
pe Interdependence i involves intercommunication: The one is a} ques- 
tion for the economist, the other a matter for the engineer; the present _ 
danger is that in each case too narrow a view may be taken, either of 
responsibilities of the position, or of its possibilities. 
aa The problem of the future, the not-far-d distant future, will resolve — 
itself into the broad question of the supply of food to the 7 
- increasing masses of mankind. Civilization is becoming effective at _ 
- last, and the result is that population is growing at an unprecedented 
rate, so much so that the academical question—the question of the 
: ea former g generations, as to the suffici ency of the earth for 
_ the support of her children, will soon loom largely on the horizon of 
_ practical politics, and men will have to rouse themselves to deal — 
ae | this were admitted and its significance realized, proposals for con- 
- structing barge canals, or even ship canals of insignificant depth, — 
between the Atlantic seaboard and the Lakes which form the natural — 
center of one of the greatest food- rproducing districts on the earth, | 
would drop into the limbo of ‘lost causes”; the insufficien viency either 
one or the other would become so manifest. 
a _ The first and greatest of the means of intercommunication on our . 
‘ = planet i is of Nature's providing, is the ocean; whether in the East or in 
the West, the sea is the trunk highws ay for mankind; and the primary 
an object to be sought i in the projection of a waterw: ay originating on the | 
and as is generally the case, (a) of the 


| oF the sea as far fake the interior as is reasonably possible; for the farther 


“thes sea is carried into the interi ior, the greater will be the benefit to the — 
district affected, and the more marked will be the ultimate success of 

4 The Manchester Ship Canal furnishes an example of a waterway of - 
class. The terminal docks are 50 miles inland from the ec oast 
a) distance which is covered by 15 miles of estuarial and river improve- on 
‘ment, and 35 miles of canal construction, construction which was —_— ; 
out i in the midst ofa dense in | the teeth of bitter 


por vested which. are short- sighted, “inert, and 
desperately opposed to progress, but which, in a baal like Great 


4 — 
a 
q 
4 
4 
&g 
q 
| 
= — 


286 DISCUSSION: FROM Tl 
Mr. Hunter. Brit st be reckoned w vith, must in some cases ses be. in 
others coerced. Either process costs m mey, hence the 
> Canal cost more than it should have cost, to which cause, added to 
that presented by the obstructions thrown in the way of its working =— 
: by the same vet vested interest sts, is due t the e fact that up to the > present Bat 
~~, time it has r retur ‘ned no reward in the shape of dividend to o its original 
‘This fact had led pessimistic persons to ‘the conclusion that the — 
. al has failed in the accomplishment of the purpose for which it % 
promoted and constructe ted, he re never r was a greater fallacy, a 
error. A prominent public man in Manchester, * the head of 
- one of the largest manufacturing firmsin England, has declared again 
7 and again, and has met with no one bold enough to deny his proposi- 
tion, that the citizens of Manchester ai are receiving more than 20% per 
& for the $25 000 000 which the c city inv vested in the canal, while = 
_ directly and indirectly the canal has influenced for gooda district in _ 
- which the population i is more dense than in any other on the face of- i. } 
* globe, and has sensibly advanced the welfare of some 10 000 000 
At the same time trade i is. “growing, developments are 
accruing terminal facilities are being increased and extended, andthe — 
cost of handling traffic diminished to such a degree that there is ev oe 
prospect of a return being made ultimately, even to the > patriotic share- 


holders who put t their money into the under taking. 

oe ‘The depth to which the Manchester Ship Canal was constructe 

“was 26 ft., but the sills of ail the locks were put down to 28 ft. 

- Steamers of a dead-weight capacity of 10 000 tons are now traversing 
the canal regularly, and others, still larger, are projected. Thus it is 
clear that the dee pening of the w aterway to 28 ft. will have to be taken 7 

* hand at no distant date, for the course of trade is now such that 

large steamers can run and prove themselves profitable to their : 


here small or eyen sized vessels cannot live. 


_ appear that a dead-weight capacity of 8 600 tons for the ocean-going ie 


_— steamers eepens to be sent on, via the new waterway, to Chicago, fee 
_ Such steamers would hardly ¢ ompete now with <a 


jour improved boats which are continually being launched, 
‘94 andi in twenty years’ time they would be altogether out of the running. e. ; 


oo ‘Ifthe canal were formed with a depth of 24 ft. in the first instance, and 
lock sills, syphons, and other works would limit the possi- 


bility y of future deep 


which is all that can be 


be 
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needs for the next half century, 
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“The ‘regulation of vessels on Manchester Canal is, as Mr. Hunter. 

ware “l by Mr. Wisner, 6 miles per hour, but licenses are issued to 

. steamers permitting them to run at the rate of 8 miles, as exper in - 
a has proved that at this speed no ‘sensible a amount of injury is e aused to 
7 the banks by w ash; the licenses are, therefore, granted as a matter of © 


Pa course, there having been only one instance in which the writer has 
shad t to refuse his consent to the issue, and that was in the case of aa 
large | lle ‘steamer (an undesirable craft on a canal), whic sh wa: 
- already really running at the rate of over 8 and wanted to run 10 a. fee 
_ perhour. There need, therefore, be no apprehension as to the safety _ 
‘3 of the ostinato of 8 miles per hour as the average speed of large © 
steamers on the ‘pr oposed Lakes Canal, 
ni ~The writer would like to add one observation in respect of the 
= argument that if the Lakes Canal were really required ‘the play of 
economic forces” would be sufficient to bring about its construction. 
The economic theories—or principles, if the word is pr eferred— of one 
a age become the fallacies of another, : as life becomes more c omplex, and 
the interdependence, to which reference has already _ been made, 
_ grows more complete. From this proposition, if sound, it follows that = a, : 
strict adherence to theories as to demand and supply, as if these a : 
_ theories were natural laws which could not be broken with impunity, — 
ould iney arrest the advance of civilization and the progress of 
‘The aotinany investor, as such, is neither a philanthropist nor a 
_ patriot—he does | not think—nor indeed is it possible » for him te to think, 
except in a secondary \ way, y, of the » good « of ‘mankind, , of which he is “a 
_ part, or of the welfare of the State, of which he isasubject. On the con- _ 7 
trary, his operations are governed wholly by the prospect of returnfor = 
4 


his inv in the form interest his capital. It i is clear, 


. public benefit, can asin little « of attractiveness to the investor, (2) _ 
that such works will never be made out of private money (any more 
than ironclad line-of- battle ships « can be built, or coast defenses ¢ con- 
he ted, out of private e money), and (3) that, as it cannot be denied that 
they are a necessity for the public welfare, the public, that is to say, — 
: the State, must of necessity provide the funds required for their con- | 
struction and equipment; and this despite the instinctive tendency of 
the Anglo-t -Saxon race to depend in these matters s upon private enter- 
prise rather than 1 upon governmental energy. 
_ In the opinion of the writer, the advantages, direct and indirect, 
hich would accrue to the citizens of the United States from the con- 3 
struction of the canal betw een New York and the Great Lakes would be — 


io profound and far reac hing, and the i increase ot the prosperity of the 
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w orld a at the smallest toll charge; he claims that the case 
‘eo of the Manchester Ship Canal, and of. the benefit which its working 
* « has been proved to have conferred upon the greatest manufacturing ‘9 
4 district on earth, furnishes a firm basis for this opinion, and he 

- desires to thank the American Society of Civil Engineers and the ret 
— authors of f the papers under discussion for affording him an ‘oppor. By 


Mr. Hoech,  'THEopor G. Horcu, M. Am. Soe. C. E . (by letter).— The report 


—_ the New York Canal Commission on | a barge ¢ canal of 12 ft . depth, and 
other studies of i improved waterways between the Great Lakes and the ar 
_ metropolis on the Hudson River, after the able report of Major — 
i. Symons recommending a barge canal 12 ft. deep, cannot fail to prove, aa 
even to a distant observer, the growing interest of the engineering 
4 profession i in an improved waterway, and at ‘same time a sentiment 
for greater dimensions for this modern canal. 
7 .. Not being able to check the figures presented, the writer may he 
or “allow ed to point out some commercial features of North America’s 
The commercial ‘power of the City of New York seems be 
great that the exporting merchants do not think of running ocean 


77 _ steamers up the Hudson River with the flood current to meet the canal _ 


4 boats as far inland as possible, as is the case in several European rivers. ar 
One could | figure out, » however, th that the cheapest ‘way of exportin g 
& western goods: would be to. carry them by barges or lake steamers, — as, 


say, to the Hudson, and to transfer them there into large transat-— 
". lantic steamers. It is to be considered a silent but great compliment 
. to the harbor of New York that nobody advocates this waterway sys- 
i‘ ie tem, promising the cheapest rates from West to transatlantic ports. + 
<a New York’s attractive and accumulating p: pow er seems also to have 
prevented the commerce from ‘es in the 


Cc janadian canals of 14 


freighters t to run into the Great Lakes as far as Duluth, and take the 
grain of the West to Europe, without transfer and harbor expenses. oi 
It does not seem likely that New York will part with the many petty 
charges and profits derived from distributing and transferring goods. — a 
One may safely presume that the City and the State of New York 
: “4 will construct a waterway satisfactory to their interests, w hich com- 
- mercially will be of the same kind as the old Erie Canal—and will — Poy 
_ strengthen still more the great center on the Atlantic Coast. it is ay) 


to the that all transfers between the Lake and 


wil 
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q w York will, of course, be of deciding 

effect on the final solution of the waterway question, and the fact 

ae" a A » should not be overlooked that with a ship canal ocean steamers — 

— 


Mri Kew York should be done 2 away with, while retaining th the transfer b busi- Mr. Hoech. 
io ness, and this condition ¢ can be satisfied by a a large barge ¢ canal. a 
th Germany, the number of barges —Seeleichter—is growing rap- 
| fae , and these barges run safely from the Rhine and the Dortmund-_ 
Ems Canal through the German Sea, and the Kaiser Wilhelm ‘Ship 
Canal to the Baltic Sea— Great Lake of Northern n Europe. Besides" 

i. these towed barges, twenty- -five small steamers are running regularly 
2 hae Koeln on the Rhine to London, Hamburg, Dantzig, etc. — 7a 
_-- The growing sentiment for greater dimensions for new canals may, 
a= in the writer’s opinion, lead to a barge canal of 14 ft. . depth, after 
‘some further discussion. ‘This would give a fair field for ‘competition 
and comparison between small freight steamers and large barges, and 
the results would be watched with great interest everywhere. one —_ 

- The advantages of a 14-ft. barge canal, which would: take care of 

the business concerned for some time, may be stated as follows: ie 
rt ‘First, it would mean a great step in advance v without changing the 
commercial position fundamentally, and the canal itself could be con-_ 
structed in two parts: With a deeper cana] from the Mohawk V alley 
- to Lake Ontario in operation, steamers and barges could make use of 
the Welland Canal, allowing the time for building the Niagara Canal 


Secondly , the fleets of. steamers and barges” would be enhanced in 
‘ ile on account of the two outlets to the ocean, and evenathird one 
from Chicago to New Orleans, which can be hoped 
Without strong reasons for a change, the | dimensions of neighbor- 
ing waterways, even n when | a little less profitable, should be accepted. 
The Canadian canals may keep their - present dimensions for many 
- years to come, and the ship canal from ‘Chicago to New Orleans may 
not come at all, for two reasons. © After a ship canal is built from the ~ 
Great Lakes to the Atlantic: Coast, ‘no second ship canal would be 
needed to the Gulf, for no ocean steamer would choose such a long - Py 
inland waterway in competition with cheap river steamers and still 
cheaper barges. Buta deep barge canal from Lake Michigan to the ‘ o 
Mississippi, and another one from Lake Erie to the Ohio River, would _-@ 
form, with the Canadian and the New York canals, a gr great sy stem of — a 
uniform waterways opening half a continent to steamers and barges of 


standard dimensions. — 


ALFRED Nose, M. Am. Soe. C. E. (by letter). —The time required Mr. Noble. 
- for the passage of a ship through the proposed Deep Waterw ayisper- 
haps as likely to provoke discussion as any point in Mr. Wisner ‘s 
paper. The writer, having taken part in the investigation from which 
Wisner’s conclusion resulted, will present an outline of it. 
The movement of a . ship through the artificial channels of the Deep 
OW aterway would ' be obstructed by two different sets of causes: Ist. Re- 
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Mr. Mr. Noble. waterwa ay and the meeting of shipstherein; and 2d, delays for p: passage q 


Any restriction in a waterway, whether of depth or width, will _ 
_ cause a reduction in the speed of a ship passing through it. — Lake St. ae? 
| Clair furnishes an example of a waterway where the restricted | dimen- 
sion is is depth, the width being. several miles. The logs « of two ships, — 
each loaded to within 2 ft. of the bottom of this lake, showed a reduc- - 
tion of speed of 16 to 18%, as compared with the speed of the same 
_ ships in the deep water of Lake Huron. — While data on this point are _ 
not as numerous as might be desired, it was believed to be on the safe = 


r side to assume a re reduction of 20%, 1 which was adopted in the investi- a 


_ gation referred to. New data, collected since the close of the investi- 


tt the width of the waterway is also restricted, new retarding © ae 


ditions result. When the ship moves forward its length, ‘a volume of = 


water equal to its displacement passes between the ship and the bot- =. 

7 tom and sides of the waterway to maintain the water level, creating a E 
back current. If the speed of the ship through the water remains the 
same as in wide, shoal water, its speed past a fixed land point will be — 
reduced by ; the speed of the back current. In the investigation this 
- reduction was made, although the amount appeared to be somewhat 
excessive, because, in the first place, the proper reduction was already 


i’ , in part provided for by the adopted reduction of 20° for the effect of ~% 


_ shoal water, and, in the seco ond place, because ‘the amount of water — 
- transferred from the bow of the ship to the stern was calculated as the 7“ 
_ product of its midship section by its length, without allowing for the 


reduced sections near the bow and stern. The calculated back flow 
_ was therefore too great, and the reduction of the speed of the e ship = ms 


taken was too great. 

a 7 ‘To create the back flow and maintain it past the ship requires ce 

—— _ head of water which opposes the movement of the ship. This, how- S 
_ ever, the investigation showed to be unimportant in the wide channel — 

a adopted for the waterway and with the speeds to be permitted in it. inde 


y These reductions of speed were applied in the « case of a ship having _ 


, « “a speed of 12} miles per hour in the deep, open lake, resulting in . 
4! ss speeds, with the same expenditure of power, varying from 8.2 miles = 
+ _ 1 hour, in the ordinary section 215 ft. wide at the bottom, to 9.5 miles — waa 
per hour in a channel 1 000 ft. . wide at the bottom. j 
at An inv vestigation. of this kind must be supported by « experience, to § 
: ‘trustw orthy, and therefore the actual movement of ships in other oe. 
Manchester Canal. —The bottom width is 120 ft., the depth 26 ft. Pas, F 
and the cross s-section is about 4400 sq. ft. in earth sections. Ina ry 
paper presented to the VIIth International Congress on ae 


in 1898, the Chief Engineer, Mr. W. H. Hunter, ot, gave the dimensions — 
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ofa number of vessels which traversed the canal at speeds varying Mr. Hoble. 

from 7.3 to 13.6 miles p per hour. The slower rate was for a ship 255. 3 = 
7 ft. long, 33.7 ft. beam, drawing 17.6 ft. The largest ships traversing © 

the canal are about 450 ft. long and 50 ft. beam. The writer accom- a 

: “panied on one of the ships fo for several miles and nd carefully noted its speed. 

It was loaded to within a few inches of the canal bottom, and there- | 
- fore steered badly, requiring the aid of tugs, but the speed reached 6 — 
miles per hour. In the consideration of the permissible speed in a — 
waterway, either from a theoretical or practical standpoint, the ratio 
ome the a1 area of the _— s capreigiinaa cross-section to that of the water, is is 


Suez Canal.— —When opened, and for many years afterward, the 
bottom width « of the Suez Canal was 72 ft., yand ships 1 were permitted to 
“move at the rate of 6.2 miles per hour. » The value of r for the larger 
ships was probably a little greater than 3. The bottom width of the 


ES of the Deep Waterway is almost exactly three | 


times as much, and the cross- “section of the largest ships traversing 7 
it will probably not be as is great. If the « comparison be made by 7 
means of the ratio r, its value for the largest ships expected in the — 
Deep Waterway will be 5.5, instead of 3, as at Suez. Whether the 7 
comparison of these ratios, or of bottom widths, be made, a speed 
Of 8.2 miles ) per hour in the Deep Waterway will appear to be much 
safer than one of 6.2 miles in the Suez Canal. 
As to the practicable rate of speed and degree of security attain- — 
_ able in an artificial waterway, no better example can be cited than the ; 
_ St. Clair Flats Canal, where serious accidents seldom | or never -oceur. 
This i is believed to be the most crowded waterw: ay in 1 the world. 7 The | 
maximum speed permitted by regulations is 8 miles per hour, but the _ 
largest freight steamers frequently pass at a higher rate; the largest _ 
_ passenger ships attain a rate of 11 to 13 miles per hour and a speed of 
(15.4 miles per hourisofrecord. 
ow ith these examples i in view, the speed of 8.2 miles per hour in a : 
_ straight waterway of 215 ft. bottom width appears moderate. The _ 
Det is to be increased on all curves of less than 12 000 ft. radius, “a - 


x of curve, 


7 
eo ‘is made in the standard canal section, the reduction being re reduced 


where the bottom width is greater. While this allowance is purely 
arbitrary, it is believed to be sufficient. 4 


Inthe Suez, and other very narrow | waterways, one of two meeting __ 
phe ships ties up. _ This is not found necessary in the artificial channels in 
Great Lakes but of — is reduced. 


‘ 
— 
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" 4 


the provide that the speed of both ships shall 
4 be reduced to 6 miles from a permitted speed of 9, and, excepting in 
4 = ial localities where the current i is very y strong, this has been found 


4 the camel reduction of speed is to about 4 miles per hour. The — 7 
_ number of meetings is deduced from an assumed traffic of 25 000 000 
_ registered tons annually carried in ships averaging 2500 tons net reg- 

_ ister, or 10000 ships per year. This discussion thus far relates to 
- channels in earth. Objection may be made that in channels in rock = 
with rough sides such speeds w vould be dangerous. The reply to this 

4 would be that nosuch channels are contemplated. In rock the bottom 

_ width is to be increased and the sides made vertical, by channeling — 

( machines w here the rock is sound, a and by retaining walls where these = 

a 

The delays at locks v will not be discussed here in like detail; — 

_ briefly, the allowance for these delays is based on ample experience 
at the St. Mary’s Falls Canal in the movement of ships and the other 

5 dperations of locking. 2 In addition to this a considerable period has 

_ been allowed arbitrarily for delays at lake | points where, after storms, — 

__- vessels may occasionally arrive more rapidly than they can be passed a 
aa the next lock, and for smaller delays at each intermediate lock. — 
In designing this waterway the view has prevailed that’ it would not 
q be worth making unless it were adapted to more speedy ber 
than the principal foreign canals. A much wider prism and | better — 

d lock facilities are therefore provided, and it is confidently believed 
as that the estimates of time required for — ae it will stand © 


Mr. Haupt, M. Havrr, M. Am. Soe. E. (by papers 
. open up a broad field for discussion, not only in engmening and 
economics, but in administration and statecraft. 
a — _ Mr. Randolph’s succinct discussion contains much i in little, and i is 
1 ome a sagacious compromise, as it makes p provision for the pro- be 


Greasive expansion of the capacity of the waterway. 
_ Experience has invariably demonstrated the inadequacy of rigid “ 
q dimensions to keep pace with the growing demands of commerce and _ 
the necessity of a flexibility which will adapt i itself to the rapid growth | ~*~ 
ae 
As early as 1847 (before the Sault Canal was seriously thought of) 5 
4 the late J. J. _ Abert, Hon. M. Am. Soe. C. E., Colonel, U. 8. Topo- 
graphical al Engineers, discussed the ** Probable Increase ”’ of the Lake 


4 trade, i in an official sopest to Mr. Marcy, Secretary ¢ of War, in which he 


ar It is difficult to approach this part of the inquiry without fear of — 


Ex. Doe. No. 19. Thirtieth Ho of of Rep., First Session, Jan. 12th, 1848. 
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DISCUSSION: CANALS FROM THE LAKES TO NEW rors. 
‘appearing to exaggerate. Those who knew these Lakes thirty years Mr. . Haupt. 
ago, and who know them now, will admit that existing facts have _ 
_ baffled human expectations, and that the wildest speculations of the — 
imagination have been more than realized in the vast increase of their _ 
pcm Then, if we examine into the elements of this increase, we — 
can perceive no reason to doubt a less energetic action of these ele-— 
ments, for many years to come, than has been realized in the past.” ‘ 


That this forecast has been fully justified by subsequent events is 
the statements of General O. Poe, whose investiga 
a tions of the tonnage through the Lakes well qualified him to state the — 


facts, 


«Bor thirty-five years I have watched the increase of the Great 


Lakes commerce, but neither I nor anyone else has been able to— 
expand in ideas at the same rate. The wildest expectations of one 
eS: seem absurdly tame by the side of the actual facts of the 
a statesman as Money Clay Hon. John Norv ell’ 8 
to construct this canal, in 1840, by the statement that it was ‘‘a work — 
beyond th the remotest settlement in the United States, ‘if not in the 
at Henry Clay evidently did not know of the latent resources of | the 
Lake basin, nor the relative economies of water transportation—and | 
even at the present time there is much misunderstanding as to the 
effect upon our industrial growth due to increased facilities. ity 
Ibis is well known that transportation seeks the he line of least resist 
ance (as measured by the total cost from mine to market). 7 Tolls, 
transfer and terminal charges are as much an element of diversion as 
are physical obstacles. The Carnegie Company is now making efforts — 
to ship direct from Lake ports via the Welland and St. Lawrence > 
Canals, after making the overland portage by rail. WwW ere the Lake © 
‘Erie and Ohio River Ship Canal opened it “would not only greatly — 
facia this movement, but it would also augment the coal tonnage 
to Eastern Atlantic ports, and hence it would seem to be unwise not 
= make provision in the dimensions of the canal for not less than | 
between 000 000 and 20 000 000 cargo- tons soon after its opening 
tidewater. ‘There is, no doubt, much truth in the contention of 
7 ‘Major Symons, that if the freight once reached Lake Ontario it _ 
would not lock up over a high divide and longer route to maintain the ~ 
City of New York as a commercial terminus, but would be switched - _ 
off vf via the Montreal route; but, at the same time, that w would seem to 
be no reason for denying to the densely peopled manufacturing and | 
_ productive agricultural districts tributary to the Lakes the advantages — 
lower rates and more extensive marketer. York City is not the 
United States, and if that city may not share in the benefits (which - 
the writer + does not : admit would happen), other sections ns should not” 
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ON: CANALS FROM THE LAKES TO NEW YORK. _ 


Mr. Haupt. It is said “if built by the Unitea States, the benefits: should 


- But can the beneficent influences of a canal or cheap water route 
be restricted to any country? Do not the waterways of France and — 
. _ Germany enable our exports and their imports to permeate every 5 
7 avenue of trade, and supply points not otherwise ¢ accessible at the 
same e rates, to the _ benefit of our our producers? Rs our shortest and_ 
> 0 route to our foreign markets lies through Canadian waters, 

i is there any reason why our producers should not utilize them rather __ 
than pay for transfers and storage at both ends of a broken and Le 

_ Itshould also be noted that the staple products of a State: tributary ee 
_ to a deep water route are quoted higher than those at remote eee ae 
and which require transhipments, so that the producer reaps the es 

benefit of the cheaper route, while the consumer als also bu buys at 
price because of the economy in cost of carriage. 

_ Money spent in the maintenance of an expensive system meeckion,. 

Bay, 60% of the gross income for operation when one is available which ‘ 


prism of lesser dimensions, with a a barge system of corsiers, is s urged. 


can be maintained and operated for one-half or one-third this cost, is 
extravagant. ¥ It has s been estimated by § Stevenson | that the value of a “7 
commercial channel varies as the cube of the depth, while the economy - 
of bulk movements is fully sustained by the rapid increase in the size 
sof ocean freighters and the demand for deeper channels to carry them. 
4 at _ Many minor questions suggest themselves, as speed, ratio of beam 
- dimension to section of canal trunk, number of trips per annum, , cost 
of plant for a given See movement, etc., which have been more or 


will have almost doubled, and that we are increasing 
rapidly than any of “the civilized nations of the 


whose statistics are available to the writer. . “Ordinary prudence 
“sa would therefore demand that early provision be made to maintain our 
freedom of internal circulation, ,and the creation of external markets to ay 


provide employment for the ; next generation , and prevent: degenera- 


timand distress; 


_ ~~ ‘During the past century each decennial ratio has shown an average 
decrease of 


4 


7 


only to the nitec States. The only route which permits this 

— 

> 

ps 

q 

— 

: 
— ¥ 
tention of the writer is merely to emphasize the need of making early 
ae tm _ provision for the largest movement, in view of the rapid increase of a 
& 
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increase ‘during the past decade, for example, was nearly 14 000 000, mr. ‘Haupt. * 
a4, or more than the entire increase from the discovery of America to 1830, : 
and between 1920 and 1930 the increase should be about 25000000 | 
‘souls. Another factor which will augment greatly the commerce 
a through: the e enlarged canal will be the opening of | the link between — 
Chicago and the Mississippi River, now being urged by the Illinois — 
River Valley Association, thus bringing the waterways of the Great _ 
Basin: into unison with those of the Lakes during the season of navi i- 


is one of the end ‘required by the 
generation, and which will promote the future of our great Republic. _ 
7 Tet the American Society of Civil Engineers be found in the forefront _ 


all th these great movements te develop our commerce. 
M. An. Soc. C. E. (by letter). —The relative Mr. Hering. 
e 


rits ofa ship canal and a barge canal from Lake Erie to the Hudson — _ 
a ‘River have evidently been ii insufficiently demonstrated to enable a de- 
cision to be reached at present—a strong array of and talented 
arguments stillappearing on both sides, 
One might draw the inference that therefore a fair balance exists , 
between the two projects, and that the total advantages are nearly 
at equal, although not identical. It seems 18 more probable, how over, that 
— is as yet insufficient knowledge regarding some of the facts which _ 
‘must control the enterprise, and that considerable time may yet elapse — 
nd Regarding the cost of construction there should not be much dif- 
_ ference of opinion, if a definite plan is once established. The probable 
revenue, on the other hand, is a speculative sum, and neither the — — 
authors nor some of the discussors seem to have supported their as- 
sumptions with sufficient evidence to satisfy either the capitalist 0 ort the 
Tegislator. It seems to the writer that here there is ‘room for n more 
7 al Leading « up to the revenue is the use that will be made of the canal; ls 
and this depends partly upon the tolls to be exacted and partly upon 
the speed which can be obtained. 


Inthe Kaiser Wilhelm Canal, vessels capable of making 16 knots 


per hour in open sea, with a midship section equal to one-third of the 
canal, , and using the same power, made only between 5 and 6 knots per 
hour. - In the Suez Canal, the Austral, with 43 revolutions oft the s screw, a 
and capable c of making a speed of 11 knots in open sea, made only 5 
knots per hour. We, therefore, cannot rely on much higher speeds ; 
than these for lenge vessels, even in a ship canal such as the one pro- 
_ ~posed, which fact, in addition to those mentioned, affects the probable 
that steamers from the Upper Lakes would go to. 


via the St. Lawrence that is, Canada, instead 
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_ Mr. Hering. of via New York City, does not seem to the writer to argue against the x 
_ ss ship canal, any more than a statement that the Michigan Central Rail- 
road, passing from to Chicago through Canada, would 

our national interests. “Why should not a United States steamer, as 
as a railroad pass through Canada? The section from 
a Ontario to New York would have to depend largely on the business in- 
a tended for the Atlantic Coast. It may not be improbable that even the ’ 
Gulf Coast could be supplied more economically by such a ship canal 
from the Sake, and without transfer, than by the Mississippi V alley 


ar us One reason, not already suggested, why private capital prefers i in- 


a q the other fact, ‘that the r running expenses ai are ‘much larger for zailvonds: 
Rafter. Gzorce W. Rarter, M. Am. Soc. ©. E. by (letter).—Mr. Hinds writes 

approvingly of the continuously-descending canal from Buffalo to the 


_ Mohawk Valley, but it seems clear to the writer that, had he possessed : 
J ‘more extensive information as to the difficulties of the route, this 3, 
: project » would not have received his approval. In the end it will pass 

@ into the realm of impractical projects, which have only gained im- =a 
portance so long as the conditions were unknown. | 


_ The writer was Consulting Engineer to the Canal Committee ap- — 
by Governor Roosevelt. This Committee began by assuming 
a continuously- descending canal was in every way a meritorious ie 
_ project, and hence directed, first of all, that it be examined in detail, 
It soon appeared that there were two routes, as follows: (1) A south- 
. ern route, which passed to the south of ‘Seneca River; (2) A northern Ls 
route, passing to the north of that stream; and finally, a route which — 
not continuously-descending, via Seneca River itself. Thesouthern 
‘route i is the one suggested by Elnathan Sweet, M. Am. Soc.C. E. On 
very casual examination it appeared certain that this route involved very 
great: difficulties for the entire distance from Newark (the ‘proposed 
q = of div ersion) to near. Syracuse, a distance of over 50 miles. ‘The je 


country is sand and gravel, with absolutely no stone, while at Syracuse ; 

— is a very heavy cut to be made. The Montezuma marsh is also ae 

encountered. Even for a 12-ft. canal the estimate for 58 miles was eee 


southern route having turned out to be exceedingly 
a route to the north of Seneca River was then examined. . The region 


is is thes same as 8 to the south, , except that the 


Riv er, a short cast of | Baldwinsville, ‘which would 
_ very deep and heavy foundation for an aqueduct. 2 The estimated cost 
of this route was $22 000 000 for about. 58 miles. ’ 
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high-level, descending canal, by either the north- Mr. Rafter. 

F ern or southern routes, having thus developed very great difficulties, 
the writer then proposed the Seneca River route, which in every par-— ae 

ticular answers the requirements. Space w will not be taken to describe 

Fs this route in detail. The State Engineer informs the writer that his 
report thereon will be published in the Annual Report for 1900, which 
will make it available to anyone interested. — Attention, however, may | 

directed to the which accompany the report. They were com- 

‘ _ from the field sheets of the U. 8. Geological Survey at a a scale of ; 
and exhibit, it is believed, every necessary feature. 

In addition to these three routes, an extension of the Syracuse © 

“lev el, east and west, was examined. ‘The total distance, carefully 


for the sev eral routes, and it is believed that there are no 
unknown problems in the country from Newark to Syracuse, all of © 
which is set forth in the report in considerable detail. ee a 

The practical conclusion to be drawn fr ‘om this examination is that 7 
for a canal of the dimensions of the proposed deep waterway, the 
project, while not absolutely impossible, becomes substantially im- — 

; practical. There are ways by which the same result may be obtained 
E _ so much cheaper as to render it exceedingly improbable that a canal - 
will ever be carried out by | the c continuously-descending route. 
_ The locations of the several canal lines are made in such a manner a 
as to bury the canal below the present surface, as far as possible, thus — 
insuring freedom from embankment breaks. . By way of further insur- 


ft. in height they have been merely with puddle 
In water-tight materials, the puddle walls have been omitted. 
_ Some question me may arise as to ther necessit sity for masonry core w valls i in 
saaah embankments. In the writer’s opinion, they are necessary, in nsuch 
" large construction as is here proposed, as an absolute guarantee against 
breaks. A main line of transportation—a national highway—-should 
be subject to the possibility of broken with 
quent delay of all traffic for 5 to 15 days. 
order to show the experience under this head on the New York 
‘State Canals, Table No. 10 is submitted. This table includes all breaks 7 
7 a reported by the Superintendent of Public Works from 1888 to 1898, - 
ions except for the year 1890, for which the data are not at | hand. 
The most serious break was that at the Adams Basin on the Erie . 
Canal in 1885, which stopped all newigution between Rochester and — 
In 1891, two breaks on the Erie Canal occurred at the same time— : 
one at an aqueduct and the other a defective embankment—which 
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“TABLE: No. 10, 


4 Mr. Rafter. 

Percentage of a 
Number of breaks detention, in navigation season 
210 


~ 4 1893, a the Glens Falls feeder 


In 1896, there were two ili and the total detention was only 6 = 
ee One of these breaks was on the Black River Canal and theother 
onthe Eastern Division of the Erie Canale 
In 1897, a serious break on the Forestport feeder, which 


_: In 1898, the total number of breaks was “an, causing a total 
detention of 74 days, of which 16 are included in the repairs ofa break 


all ‘the other of 1898 were Erie the total 
tion from the Erie Canal breaks being 534 days. The ErieCanal breaks _ 

So rn through embankments, and, with one exception, were at _ 
‘points w where culverts pass under. The detail of the foregoing breaks 
may be obtained from the Annu 7 


The given in the Superintendent’ s reports show that 
-muskrats, by their burrowing, frequently cause embankment breaks. _ 
So far as known, masonry core walls are the only effectual — for vy te 
Se 
Po. Breaks at and about the ends of locks form also a onan Bes = 

7 "proportion of the whole. The carrying of a concrete core wall into 
the embankments st the lower ends of locks would correct this 
A sheng for the additional expenditure required t 
construct core walls in embankments may be drawn from the fore- — 
_ going tabulation of the number of breaks, etc., from 1888 to 1898, 
_ inclusive. Even when cases like the » Forestport fee feeder breaks, in 1897 - 


— 
In the Forestport feeder embankment at the same point as the break 
a 
4 
2 
— 
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‘and 1898, are the clear indication i is that embankments 


a a all the interests using it, must ee so constructed as to be beyond the 
‘mutations of ordinary accidents. It would be difficult to make any 
limit contracts with | the possibility of “delays | of 5 to. day 
In considering the fomatios question on its merits it must be 
a further remembered that doubling the quantity of water in the ie 
prism makes ie destructive effect of breaks at least fourfold as great 
as at present. % ‘The ot of repairs sand damages" would, therefore, 
Taking the foregoing into account, the writer’s view is that new 
* = should include estimates for masonry core walls i in all embank-— 
P. J. M. Am. Soe. C. E. (by letter).—The Mr. Tutein- 
writer a agrees with Mr. North that all sea commerce is not carried 


“Gin and Duisburg, on the Rhine, to different ports on the North Sea, | 
and are said to pay a dividend of 1397, would probably carry freight — 
4 advantageously from Duluth to New York if a canal of proper dimen- 
2 sions existed between the Lakes and the Hudson. _ a oa 
As will be seen by Table No. 11, which gives the dimensions of all 
& - the marine steamers now runoing on the Rhine, different companies — 
build ships of different lengths, and each adheres to the dimensions 
once preferred, which seems to prove that, between certain limits, a 
are profitable. For example, the Hamburg Steamship Company 
in 1885 preferred steamers about 230 ft. in length, and the new vessel — a 
: 7 built for it in 1899 is of almost the same size, while the Neptune Com- 
‘pany (the largest owner of this | kind of steamers), prefers a 
less length, only increasing from 140 ft. in 1890 to 170 ft. in 1898. 
hen the Rhine is at an extremely low level—which 
happens—these steamers cannot load to their full draft, and part of — 
their freight is then stowed in barges, which the steamer tows along- 
i until approaching the ocean. Then this ; supplemental cargo is : 
transferred to the steamer, while descending the river, i in order to lose 
po time by stopping. The bargesremainintheriver, 
The great pecuniary advantage of not transferring freight inan 
inant port is proved by the fact that these companies make 
_ greater profit by loading their small marine » craft at Céln, and sending © 
them directly, say to Hamburg, than by building large barges, such - 


_ *It would be interesting to know the cost of repairs to breaks and the ensuing dam- 7 
ages for the last 40 or 50 years, or since the enlargement of 1835-62 was fully com pleted. 
ithout having the figures at hand the writer has little doubt that, on the average, the — 
-; = of = breaks would have paid the interest on the first cost of properly constructed —  % 
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sually carry the Rhine exports to Rotterdam, where the freight is EF ee ll 
sferred to ocean steamers. And yet. these barges carry freight 
some being even 328 ft. long, 40 ft. broad and 
drawing 9 ft.; while the excellent condition of the Rhine estuary 
_ allows ocean steamers of any size to enter the inland port of Rotter- -— 
i Canals of sufficient dimensions are not only a boon to the counties 
they cross, but to the whole country at large, as they put an efficient - 
check on railway tariffs. For this reason the Netherlands railway 
freight tariffs are not as high as those of Belgium and Prussia, where 
canals cannot compete as effectually with the iron ‘road. ‘hile 
Belgium two-thirds, and in ‘Prussia even three- fourths, of the railwa ay 
> earnings are contributed by the freight traffic, in the Netherlands the | 


- revenues from freight- omnyng, do not amount to 56% of the total — 


Although the Dutch canals are still much 
freight for the railroads, as shown in Table No. 12.* Bs%6, -28- 
- Table No. 12 shows that in bulk the railways carry se than o 


Ww aterways; in value, the first are favored, which is natural, as articles 
of great value more easily bear the higher railway rates. 
oct In Table No. 13, the - imports from Prussia during | the same year, 
Y - 1894, are analyzed, after abstracting that part of the imports which — 
only traverses the Netherlands. It shows clearly that forthe products 
the waterway is often chosen even though a , greater number of 
consumers i is reached more directly byr rail; for strangers. are re mistaken 
in thinking that a Dutchman always lives | near a canal; this is only — 
true for parts of some provinces. 


a 


‘Tons OF 1000 KILOGRAMS = 2 204 LBs, 


Total of and exports, 


vessels. vessels. 


from Prussia. 
to Prussia 

Imports from rom Belgiur 

7 Exports to Belgium 


_ _ *Tables Nos. 12 and 13 are extracted from astudy which the writer published in the 
Dutch Economist, of 189%. The chosen year, 1894, offers no peculiarities, but more recent. 
= years would probably show an increase in favor ‘of the river transportation, as the total 
: - number of vessels entering and clearing at the Prussian frontier increased from 44 469 in 
1894 to 46 089 in 1899, while the average size of the ships was almost ee. - 
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Nolthenius- 


Imports from Prussia, for 


By river and By river ond 4 


1 425 000 

Building materials 167 000 

pe for river works (rip-rap).. 488 000 
38 


Item from the Indies and the 


Orient 000 000° 
i i ‘ 400 000 
$27 900 00 


In conclusion, although it is evident that a canal from the Hudson _ 
- to the Lakes will never offer such Seamtibien as the Rhine, the writer is ae 
convinced tl that a canal _ better adapted to modern needs ‘than the 
4 present Erie Canal (which, howev er, considering the period of original 
- construction, is a masterpiece not equaled in Europe), will be of ines- — 
_ timable value to New York and to the counties it crosses. ‘It will also 
stimulate the railways to still more economical and thus 


be a profit to ever body. 


a the Manchester ‘Ship Canal reached 3 000 000 ‘tons, of which 2 800 000 i 
-% tons were in sea- going ships. The canal was constructed to oer: 
date ships of 3.000 to 4.000 tons, but ships of nearly 6 000 tons gross ~ 
have been built for the express purpose of trading to Manchester, na a 
__The > largest which has hitherto navigated to Manchester isthe 


O88 measurement. Her cargo 20 000 


‘The heaviest ‘tonnage delivered on the quays from one bottom is 
between 6 - and 7 000 tons. These large chige make 5 knots an a 
in the canal. They a are limited to this speed, but ones are 


@ ticular vessel that this is nat de injurious s to the canal banks. ‘is te, 

writer has through the Suez Canal in a ship 329 ft. by 
a 39: ft., drawing 21 ft. of water and having a gross tonnage of 2200 tons. __ 
This ship, at sea, made 11 knots; in the e canal she was driven at -— 

speed and made 8 knots, a loss of 27.2 p per cent. ‘The re, regulation limits — 
speed to 5.33 knots, but it is ignored when out of sight of the official. 


% At 8 knots there was considerable wash, and undoubtedly the banks — 


— 

YORK. 
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&§ 2255000 | $3550000 | 
"32000 | 850000 | ~ 125 
— 
Regen. 8 000 825.000 | 175 000° 
137 000 163000 | 9325000 | 13175000 
43 000 52000 | 8500000 | 227500 
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In 1885, the writer may made some ad, on canal-boat propulsion } Mr. Wells. 
) in a canal 90 ft. wide on the si surface, from 11 to 12 ft. deep, and having 


a sectional area of about 700 sq. ft. 

w: - The trial was made with a steam tug 76 ft. long, 12 ft. 8 ins. wide, 
eo): ‘3 having a draft amidships of 5 ft. 3 ins., , and an immersed amidship- 
of section of 60 sq. ft. The speed on a lake was 10} miles, and in the canal — 


miles, s, a drop of 26.8 per cent. 


Over the same course, a steam 79 ft. long, 7 ft. 9 ins. wide, 
ae | q a _ with an immersed amidship-section of 30 sq. ft. was tried, and made 8} 
miles in the lake and 74 miles i in the canal, a drop of 9.09 per cent. oe aay) 
E. Cooney, M. Am. | Soe. C. E. letter).—The followi ing ‘notes Mr, Cooley. 5 
oa e- designed to present some data on the relative value of three pro- __ “a oo 
2 jects for a waterway from Lake Erie to the Hudson River, in respect — 
to the over-sea trade only, as the conditions may be ‘assumed at some 
var time in the future and after such waterways have had ae to develop a 
their logical relation to the commercial movement. 


(1) ‘Unlimited ocean nav rigation extended to the Lakes by 
of the greatest practicable efficiency. 
(2) Lake ni navigation extended tothe seaboard. 
_ (3) Barge navigation in barges of a dead freight capacity of - 
2.500 to 3.000 tons. The project now under consideration 
by the authorities of the State of New York, for barges of — 
a capacity of 1 000 tons, is regarded as s entirely inadequate — 
= and as holding ont no better promise, under future rail- 
way conditions, than the Erie Canal has a under a 

MW _ The writer is twice on public record—in the report signed - the 7 
4 Advisory and Consulting Engineers to the Committee of Investigation 7 

of Expenditures under the “Nine Million . Act ” in 1898; and again, in 
; 1899, in a letter to the ‘* Roosevelt Committee,” Seodied by General — 
Greene (which letter, however, was mangled in publication). 
A policy of progressive change and relocation was advised for the } 
Canal System, on n the basis of locks for six canal- ‘boats, or 830x36 


BS The writer has a high opinion of the value of barge navigation, and 


for nearly fifteen years has advocated a barge route from the Lakes to 
the Gulf, with locks for six barges in one tow, ona depth: of 14 ft. 
a has been the declared policy of the State of Illinois since 1889. ’ 
a fleet would carry 15 000 tons with great economy. hes. 


the single hull of the same ageregate capacity in any trade for which 
the the single hu hull is ‘is adapted. 


a 


— 

4 

— 

— 

a 


660 x x 32 for of dead freight capacity of 


Equated length * of route, ‘Chicago to New York, 1 900 ‘miles, 
1 000 milesfrom Lake Erie = 
First cost, $300000000. 
Interest, maintenance and operation, 47, $12 000 000 a 
Lock, 200 x 36x 16 ft., for barges of dead freight capacity of eS 


8000nettoms. 


-Equated length* of route, Chicago to New York, 


for the Lakes Gulf “vith locks for six barges and tow 
boat; capacity on 10) ft., 500 tons, ‘The dimensions are fixed on the 


aa of six Erie Canal boats. ) 


— 
£ uated length * of route, Chicago to New ‘Toek, 1, 800 ) miles, 
tee aa or 900 miles from Lake Eri 
First cost, $200 000 000. are ; 


Interest, and —maintenan 4%, or $8 000 000 per 


Basie—Ocean Navigation. ) 


a —Cost of carrying 1 mile by barge taken as equivalent to 
BEmilesby ocean carrier, 
Coast —One mile equivalent to 1} miles. 
Lake. —One mile equiv alent to 13 miles. 

_ Rail. —One mile equiv alent to 10 miles. — 


Terminal Equivalent.—This is taken as an equivalent to 250 500 0 miles sof : 
“4 ocean carriage. This equiv valent measures, ir in miles of actual carriage, 
~ the time in port, port charges, cost of stowing and discharging cargo; 
a in fact, all costs from warehouse or other carrier at origin to warehouse | 


or other carrier at destination, as cia sami from the actual cost 


length will vary with the normal speed in free water, the rate allowed 
in restric channels, and the lock time, and will vary with the treatment. ‘It involves — 
a field for — 
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pIscussION: CANALS. FROM THE LAKES TO NEW YORK 


TABLE LE No. Ocean CARRIAGE, us Sraru Te ™ Mr. 
HICAGO TO LIVERPOOL. 


_ (Oce ean, . New York to ) Liv erpool, 3 500 + 2 500, or 6 000 statute miles. ) 


“Means of transit. Equivalen ocean. | Rate per ton. 


and ocean (one transfer). 18: 767 
Lake, rail and ocean (two transfers). 16 963 


(1 ) The barge can carry 1500 miles rather than reship by ocean- - 


carrier, and 2 600 miles rather than reship by Lake carrier. There- ‘. 
_ fore, it will do a direct business between all Lake points: and all +e 
_ Atlantic Coast points permitted by navigable conditions. The theory wa 
; of the Lakes and Gulf waterway isthat bargescan work between Lake © a 
d points. in the Gulf of Mexico and C aribbean Sea. 
ae. ) Lake boats are not considered more suitable for over-sea work E 
than but, under suitable conditions, they will deliver direct to 
coast points. The sea-going model will be substituted for or direct — 
‘in with a Lake boat, re- to an ocean carrier at 
York. would, therefore, reach some distance beyond 


over-sea a busin ess. 


a (a) a wheat in 1897 was carried a mean distance of 4 400 miles Mi 
io from all Atlantic, Gulf and St. Lawrence ports. The opening of _ 

Canal will increase the mean 4 400 miles m may, 


(b) The mean Lake route on aia in 1897 was 877 miles, and this _ 


_ may be taken for all freight involving reshipment, for the over-sea = 


=) 
trade, by railorErieCamal 


* (c) The barge route will be peculiarly favorable to freight shield 


om ing at iA or destined for, Lake Erie ports whic which does not now 1 find its” 3 


—_— 
a 
= 
— 
& Nore.—Rate tiken at } mill per ton-mile for the actual ocean carriage. This corre- ¢ = 
sponds to $1.20 between New York and Liverpool. $1.40 between Buffaloand New York 4 
by rail, and $0.79} between Chicago and Buffalo by Lake, the due of the 
intermediate charge being included. The basis of comparison is the sixth class of the 
official classification, this being adopted as the average of all freight for the purposesof 
apportionment in the Trunk-Line Association. Rates in the sixthclass usually runabout 
a 
— 
= 
=f 
ming 
N 
4 
7 
| 
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‘Mr. Co oley. way to water routes on account of ite shortness. The mean Lake 
route for this condition is taken at 700 miles. 
_ (d) The mean Lake route for the 21-ft. - canal may be , taken at = 4 
were (e) ) The me mean oe route for the ocean carrier may be taken at 800 


Sea MovEMENT. 
TABLE No. 15. 


Lake, railand ocean 1.00, 8.000000 
‘Lake and 1,90 15 200 000 


__ * It is presumed, from the relative freight rate for over-sea trade, that the 21-ft. chan- 
nel will not produce a large i increase over the barge route, as reshipment is involved, ex- > 
q cept for small port service. The ocean channel is adapted to all craft, and gives Lake a 


ports all the advantages of seaports, with full control over the movement in tributary 
_ territory, and will very greatly increase the movement. 
_ +The grain reaching tide-water in the crop season of 1897 (Atlantic, Gulf and st. 
_ Lawrence) was 18 600 000 tons, and the Lake movement was § 100 000 tons. The export 
7 (fiscal year, 1898) was 10 300 000 tons. Over 28 000 000 tons, about 70% of the foreign trade, 
was handled between Portland and Norfolk. The Lake grain in foreign movement 
was ery 6 000 000 tons. The total foreign movement (over-sea), using the Lakes, is 
taken at 8 
conditions. 


VALUE oF SERVICE IN OvER-SEA Movement. 


000 tons, and is not assumed to increase with the Conan of Kasei ee 


> 


TABLE No. 16.—(Compiled from Sections 3 and 4. ) rom Sections Sand 4) 
wd | | £8 | SB 
@8 | s= as | 38 s | 38 2a | 
| | | | | | | | 

Lake, rail moc 17 935 | $3.587 | 0.000) 8.0 |$0.00| 0.0 | 00 | 0, 

Barge and ocean...... 13 188 | 2.627 | 0.960 12.0 | 11.520 4.0 7.520) 7%. 
Lake and ocean.......| 12081 | 2.416 | 1.171 | 15.2 | 17.799 ¢ 8.0 9.799 | 4. 
.| 8700 1.740 1,847 | 24.0 | 44.828 | 12.0 | 82.828) 10.8% 

See Section 1 for capital, interest, maintenance andoperation, > 


-Nors.—The Barge or Lake Canal will make a better in the trade 
with North Atlantic ports. The Lakes and Gulf waterway will do the domestic work — : 


between t the La’ ona Gulf and | 


‘The silat of the total for - the United States is given for the 


Corn, oats s and wheat, production, 
(Same) shipped out of country... 


Population in 1890. . 
Railway mileage, 1898... 
Railway ton-mileage, 
Freight originating on road, 1898. . 
Economic potential (capacity of soil)... vee 


_ 


| 

— 

= 

— 

— 

— — 

— 

— 

q = vad 

— 

— 

— 
— : 
— 
— 
— 
— 
— Lace 
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the for traffic under the conditions ati ocean nav: iga- 
tion. Neither barge nor Lake navigation can command an area so } 
extensive, draw so large a proportion of the freight, or create so meh 


in terms of the carrying rate for ocean navigation) is sth er too a 7 
dow, and it certainly is much higher under existing conditions. - The = 
necessary cost. of a transfer of grain may be taken at cent per 
bushel, including therein not only the intermediate | charge, but that 
a portion of the rate incident to the transfer. There is an average loss — 
* shrinkage of 0.3 of 1% on grain, and more on package a 
especially cooperage. — All these may be assumed at 25 cents per net 
ton for grain. This would represent 30 cents per ton for sixth class, 
or average for all freight, taking the usual tariff rates between grain 
and sixth class. This is equivalent to 1500 miles, and leaves - 
entirely inadequate equivalent for time in port and port charges. f-. a 
Lake freights ar are seemingly low. This i This is, in “part, ¢ due to the way 
the ri rate is made u up, and again, to the very low class of av average Lake — 7 
freight, and also to extraordinary terminal provisions for certain com- 
E modities. It is assumed that these special conditions will not obtain 
i to the same extent in a foreign movement, and that any advantages — 


The foregoing presentation « does not assume to be more than 
illustrative, and the writer will not feel called 1 upon to defend it. The 
data for a proper and final discussion in these matters has nowhere — 
been assembled and made has any accepted attempt 
The writer speaks advisedly 
in this m: matter, and after m many ounces s with the master-minds in 
_ transportation problems. The relative value of different projects is ee 
not now capable of close determination. 
‘The writer does not admit the validity of the dividend or com- | 
vd ‘mercial valuation as a measure of public utility in any public enter- — 
prise, and especially one that is recognized as out of the e corporate — 
G field. He has, however, thought it expedient to follow the other parties 7 
to this discussion, and avoid an essay on that matter atthistime. 
‘The writer ¢ concludes that the barge proposition, of the ‘capacity 
which he has given, is superior to the proposed extension of Lake 
_ navigation to the seaboard. He also concludes that ocean navigation ce 
- extended to the Lakes is vastly more valuable than either, and will ; 
‘Teturn more in proportion to the investment; and that such develop- 


ment will become an economic and political necessity. 


foregoing shows the intimate relation that the Lakes, regarded 
4 
— 
4 
— 
“4 
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Mayer. JosEPH Mayer, M. Am. Soc. C.E. (by letter). —The objections to 
the statements made in the writer’s paper refer to the practicable 
-_ 4 speed and safety of navigation in the proposed channel, the time neces-— g 
F sary at terminals, the traffic capacity. of the canal, and the amount a 
As regards the first four, the writer referred to the United States 
Canal Commission as authority, and mentioned the experience in the — 
St. Clair r Flats Canal, which is of the sa same dimensions as the proposed | 
canal and is dammed off from the shallow water at its sides. 
_ In regard to the safety of navigation it has been suggested that the. 4 t 
great length of the proposed canal, which has 102 miles of standard 
@ section and 102 miles of canalized river of much greater section, may : 
make such a difference that the experience in the St. Clair Flats Canal 
is not to the point. Some facts taken from a paper* by Sir Charles — 
_ Hartley, M. Inst. C. E., and from the discussion on “that paper, “ar 
ss The Suez Canal was originally built with 72 ft. teittiad width, a a 
26 ft. 3 ins. deep. it was then deepened to 27 ft. 10 ins. at low 
water, and enlarged toa bottom width of 118 ft. with side ‘slopes of 
on 2 in some places, and 1 on 2} in others; and with a berm on which ed 
- 3 rests the stone revetment near the water line for the protection of the . 
slopes. A further widening may be undertaken in the near future. 3 
7 The stone revetment on one side is not in good condition. . Iti is no 
the othe to be permanent, and has ‘not been built as well as that on hd 


_ There are nine sidings 49 ft. wide and 2 460 ft. long, for the pur- feck 
pose of permitting vessels to pass each other. The length of the canal | x 
is 100 miles, 27 miles | of which are lakes. The most northerly of these 


lakes and the longest is really a swamp dammed off from the canal. 2 
Eight miles of the Great Bitter Lake is deeper than the original canal, | 
and permits free and unrestricted navigation for this distance. The © i 
3 other lakes are of very small extent. They are shallow one contribute 
little to the facilities of nav igation. 
Vessels going in the same direction are not to pass one 
4 ‘another. _ In spite of this rule, which makes the speed of all vessels om U 
nearly equal to the slowest, the average duration of transit is 17 hours. ee rom 
minutes, corresponding a speed of 5.76 miles per hour. 
regulations forbid a speed greater than 10 kilometers, or 6.21 miles, pe per 7. 
hour. The slope protection in many places could not withstand a nok 
greater speed without harm. There are observing stations at consid- ot bat 
erable distances apart, where vessels are not allowed to pass before sia 
the lapse’ of the time corresponding tothe maximum allow ed speed. 
Mr. Lionel B. Wells, an English engineer who passed through the 
canal in 1898, in discussing Sir Charles Hartley’ s paper, stated that 
*“ A Short History of the , Engineering Works of the S Suez Canal, " ‘o. Proc. Inst. 


C.E., vol. exli, 
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the speed limitation is _generally disregarded between observing Mr. Mayer. 
stations, and that a speed of 8 knots an h . hour is is frequently =e - 


_ The yearly traffic is about 3 600 vessels of 9 000 000 net tons. é. The 
‘tidal current in the southern section attains sometimes a velocity of 
‘Here is a canal which carries an enormous traffic, which i 
half the width of the proposed canal between the Lakes and New s 
York, and in which there is a strong current. _ It has about the same © 
as the section of the latter. It does not appear rea- 
sonable, therefore, o doubt that the latter, , with practically no 
-eurrent, will a safe channel for a a very much larger traffic. 
Eales regulations on the Kaiser Wilhelm Canal between the Baltic | — 
_ and North Seas allow a speed of 9.3 miles (15 kilometers) per hour for 7 
vessels of less t than 16 ft. 5 ins. ‘draft, and miles (12 kilometers) per 
for vessels of larger | draft. The | standard cross-section | of this 
_ Mr. Filscher, an engineer on this canal, in discussing Sir Charles — 
Hartley’s paper, states that vessels having a midship-section of not more 
a" one-sixth of the cross-section of the canal suffer but little reduction mn 
of speed therein, as as compared with their speed i in open water. — eo 
= as ‘The proposed canal between the Lakes and New York has a 7 
4 standard section of about six times the midship- -section of the vessels — 


As 8 appears: from Mr. W. H. Hunter’s discussion, 8 miles an hour i is _ 


: as speed frequently attained on the Manchester Ship Canal. Mr 
Elnathan Sweet also substantially confirms the estimate of speed 


$i: adopted by the writer, and bases his view on experiments made in 


recent years in Germany and France 
f The v writer has assumed a speed of 7 miles in the standard section 


and 9 miles in canalized rivers of much wider section. It is evident, — 
_ from the facts stated, that — of 1 mile more than those nal 


= 


con- 


V "Vessels loaded with bulk freights, like: ore, ‘coal o or grain, can 
: be loaded and unloaded by special machinery, which will be = 
wherever a large amount of freight of this kind is to be handled. 
i Experience | on the Lakes shows that during the whole navigation 
- season the a average time spent in harbors is about 3 days p per round 
trip, and the assertion that this time will be 10 days is based, not on 
4 theory or experience, but on unreasonable prejudice. Pe essels loaded p 
— miscellaneous high- Class arty need not 1 more than 


between New York and every 3weeks. 


q 

an 

4 
| 
| 
Eg 
a 

D 
a 
4 
— 
— 
4 
> 
| 
‘ 


DISCUSSION: CANALS FROM THE LAKES TO NEW Tone. = 

J “The writer’s estimates of cost referred to low-class bulk saan: 
oe ‘and not to high- class freights. The difference in cost between the 

different classes, however, would not be more than on railroads. ) 
A Transfer of bulk freights to other vessels becomes superfluous as ie 
: “. soon as a ship canal exists, as there is no necessity of adhering to the po 
_ present expensive mode of transporting bulk freights from the West pee 


f to Europe, or points on the Atlantic Coast which cannot be reached ned 

i Regarding the « capacity of the canal proposed, the estimate of the 

United States Canal Commission was quoted, and the of 

_ the proper tolls was based on this estimate. eee mS 

* The capacity of the canal is gov erned by that of the resig pre: 

' experience at Sault Ste. Marie, and the prevailing average size of Lake — 
as and ocean vessels, indicate for the locks proposed a much smaller capa- iy 
| than that given. But i it is is evident that what i is is is not 


“of freight will have. grown to be nearly ‘equal to it. On the Suez 
Canal the average net tonnage of the passing vessels increased from 
1170 tons, in 1873, to 2 640 tons, in 1898. A large increase in the 
average siz size of vessels may be expected during tl the next 20 years, 

which would increase the capacity of the locks to the same extent. 

The present capacity of the Sault Ste. Marie locks, therefore, is no 


_ direct measure of what the locks on the proposed canal will be able 7 
todo. The following letter, received from Mr. Noble in a in answer to Oa 


ill remove any y doubts on this subject : 


are Rhee: on a Sere a system of locks for single lifts and a double ‘ag 
_ system where two or more lifts are combined. It is assumed that the oe 
ran Bm of a fully loaded freight ship is twice its net register, that its 
é - east-bound freight will be in full cargoes and its west-bound freight 
one- fourth as much. This makes the total freight one and one- 
The capacity of a single lock is determined by investigation to be 
i 25 150 000 tons of freight in a navigation year ; of the Lewiston double 
ie - flight of six combined lifts, of 40 ft. each, the capacity is 35 801 000 ia} 
ay feng tons. Ifthe capacity of the single locks should be reached, a 
by doubling them the capacity could be increased to 35 801 000 with- — 
7 out increasing the facilities of systems of two or more lifts. a =e ae 
 **Tn arriving at these amounts the following method was pursued: 
oe _ “Ships are to be locked singly. The average tonnage, net register, 
is assumed to be 2 500, corresponding to 3000 tons of freight for a 
- round trip. This average tonnage is greater by far than the present 
- average on the Lakes, but the ships now building (and for the last five — 
= ears) for the freight-carrying trade exceed this very much. These > es 
= arge pov tes are crowding the others out, and by the time the oe 


jaterway could be built the small ship will not be be an n appreciable 
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factor i in the | business. This tonnage 


greater than could be handled . To obtain ‘a coefficient the 
records of the St. Mary’s FallsCanal were used. = | 
Tn 1894 all the business was done by one lock, locking generally — a 
twoor more ships at once. The delays to ships aw aiting lockage were _ 
large, reaching what may be considered an economical limit. 
determined what change in time of lockage would have taken place if 
ships had been locked singly ; if the ships had been of the larger 
size assumed for the Deep Waterway; and if the time for filling and | 

.. emptying the locks had been changed to conform to the time for _ 

: locks of the Deep Waterway. Correcting the tonnage actually passed 
at the St. Mary’s Falls Canal to these changed conditions, we have the | 

> tonnage which a single lock of the Deep Waterways would have passed — 

; with the same sundry delays and the same idle time as occurred at the att 
St. Mary’s Falls Canal in 1894 and also with the same loss of time to a 
shipping while awaiting lockage, which loss of time, as already stated, BA 

was considered to establish the economical limit of capacity of the 
Ke waterway. This tonnage was found to be 0.621 of the theoretical cal- 
= culated capacity, and was considered the best coefficient available. 7 


} This coefficient was then applied to the theoretical calculated eapaelty 
of each system oflockage. 


“While the method may not be wholly satisfactory, I do not know 
“of any better one. At no other ship canal in the world has the lock- — 
BE: The traffic capacity figure you have used is probably the one abov e- 
given with single locks duplicated. & I believe the capacity estimates — -— 
: to be safe, and with the information now existing I do not think ~— - 


A considerable difference i in n the real capacity of the ~_ how -<ael 


: aed doubt that it t will be very profitable a as soon as the freight s 

¢ transported through it is equal to its anganciiy.— The cost of i inmeing 

the la latter is comparatively small, 

€3 — nore important question is that of the amount of freight to be 

; ex} cted. Major ‘Symons, i in his report of 1897, has made an esti- _ 

7 mate in which he gives the amounts of the different kinds of freight 7 
which he expects for a canal 24 ft. deep on the Oswego Route, and the 


writer was fully aware of the fact when this was written, » but 


port to support and because the Ww riter believe es sit 

_ to be impossible to make a detailed estimate of the probable traffic, = 
.. If anybody had made an estimate 20 years ago of the probable trafic 
of the inter-lake channels, he would have either greatly v underesti- 
: _ mated the traffic, or have been laughed at asvisionary. The idea that 

_ iron ore in any quantity would be transported to Pittsburg from the © 

Pe Lake Superior Region would have been found to be ) utterly ridiculous © 


and as indicating the ignorance of the author of | 


YORK. 311 7 4 

present average Mr. Mayer. = 
The size of typeship being thus arrived at, the theoretical time of 
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Mr. Mayer. We now know, from experience on the Lakes, that a great reduce 
tion in the cost of transportation will develop an enormous amount of _ he Aa 
7 _ new bu business, and that it will d deflect from distant and | more expensive a _ 
‘routes business already existing. The development of new business 
- se = a relatively slow process, requiring the establishment of new manu- 
——_ along the new route, while the deflection of existing business ey 
from other means of transportation will take place much more quickly, pa | 
It is true that no such transport of heav y cheap goods over great dis- 
 < Bi takes place o on the line of the future canal as exists now on the 
: _ Lakes, but such transport would not exist along the lake routes if 
lake freight rates were the same as thése by rail. To any careful ob- — 
server the experience on the Lakes should show two things: First, — 
the new business developed by lowering of freight rates is 
ss more than half the total. - Second, that one cannot estimate in detail ner 
_ the new business which w ill be developed by a reduction in cost 
oftransportation; 
can with some approximation estimate ‘the amount of exist- 
ing transportation which will be transferred from other lines to « one a 
_ very much cheaper, but not the new transportation which will be 7 
_ ¢reated. It is evident that the canal proposed will obtain most of the 
and much of the passing from upper lake points to 


4 brick, coal, iron ore, etc.; but to put definite quantities behind all — 

these items, shows only the habit of their author to make positive onetil 
ments in regard to subjects which he does not know. 


of the freight to be | expected pitoneraded by the am amount of freight 
1a obtained through the Lake rates, due to the improvement of the inter- _ 
lake channels, and by a comparison of the population and the number 
and importance of the harbors at the two ends of the lake region with 


those at the two ends of the ] proposed canal. > Since the visible makes — 


8 greater i impression on us than the invisible, we are apt to underesti- 
mate in such a comparison of an existing waterway with a proposed 


one the amount of freight which | may be by the latter. 


complished fact, their ‘product goes at largely t to Pitts: 
burg, therefore the argument is ready at hand that there are no iron : 
mines on the new canal, and that the ore of the western mines does 
not go East. A considerable part will go East after the canal exists, pd Ar 

other sources: of freight, as unknown now as the Lake Superior 
‘mines were twenty years ago, will arise as soon as heavy y goods ¢ can be 
transported cheaply. The quantity of goods produced, transported _ 
and consumed is largely dependent on the size of the population — B=? 

_which produces and consumes them, and the cheapness of transporta- = a 
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And the possibility of transporting them by water from producer ™ Mr. Mayer. - 


_ to consumer depends mainly on the existence of the appropriate chan- > 
nels and the number and importance of the harbors available. Fi In com- 
paring, therefore, the relative amount of freight which may be eid. y 
to passthrough the Detroit River and the canal proposed, it is reasonable 
to take into ¢ consideration the populations a and harbors connected by the 


two waterwa ays. If this is done, ; and allow: ance i is ‘made for then natural y 
oe of business during the next twenty years, it appears to the — 

} ie riter to be very moderate to estimate the then existing traffic through ; 
Be proposed canal as equal to its capacity. Another argument against | ps 
4 ship canal on the Oswego Route is to the effect that Canada w would al a ; 
build a , ship canal to Montreal and deflect business in that direction. — 

The larger part of the Dominion is chiefly interested in such a canal 7 - 
on account of the cheap transport to Europe and the United States 


fe te - whic h would be created thereby. A sbip canal from Lake Ontario to 
Montreal would not materially cheapen transport to these countries 
a: _ after the American ship canal exists; it would be in a precarious posi- _ 
-. tion without control of a ship canal around Niagara Falls; and it 4 
would be such a a ruinous undertaking for a small and poor country ake Z 


of the w ‘supply the summit level has been 
made by one of the discussors, and an objection against the Oswego © 

_ Route is based thereon. This discussor asserts that the water supply _ 
needed at the summit level for each passing vessel is equal to the — a 

_ lock area multiplied by the sum of the lifts of all the locks. ze 
It is reasonable to provide water supply for the full capacity y of 
the canal. At each end of the summit level is a lock. From the 
canes of the sill by a vessel entering a lock from above, it takes a — 
certain minimum time for this vessel to go to the lower level, move — 
ou ut, let another vessel p pass in, rise up, move ve out, and the ne: next down- 
going vessel to advance to the sill. This period of time is required 

- for one cycle of lock operation, and will pass one vessel down, another 
up. _ For a given lock area, it varies somewhat with the litt at the 
lock. One lock chamber full of water is. 3 required per cycle, or a ra 
volume equal to the area a multiplied by the lift. | The shortest time vs 
"required for one cycle is found by observation of existing locks of 

_ Similar size and lift. It is easy to estimate the influence of a change i 
a lift on the time required for one cycle. The experience at the locks _ 
of Sault Ste. Marie allows, therefore, a very close estimate of this — 
time to be made. From this the number of cycles per per 24 hours ~ 
SS dialeal and the quantity of water needed for the two locks at the © 
end of the summit level can easily be estimated. If the amount of 
pope sal 24 hours in in the st summit lev el and the two ro adjacent —. 
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water needed at the summit level is known. The latter items 
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sa Mr. Mayer. relatively small if the canal i is well built. . This is all the water needed 
at the summit. And if the two adjacent locks have the greatest lift. 


of those on the ) same side of the s summit, » the water for lock- 


level water surfaces any two | in comparison 
on the lock chambers, are large enough to permit their filling = a 
a without reducing the depth too much on the level. Any ain 
;, water needed, however, may be supplied below the summit level. The 
problem of water supply i is therefore not so serious as it would be if the 
= estimate mentioned were correct: The argument based on this an a 
_ culty becomes invalid on account of the gross error in the estimate of — fi 


depth of 24 ft., would be more satisfactory. Ata depth of 21 ft., 
P this would give a width of 192 ft. instead of 215 ft., and a bottom | 
w width of about 177 ft., with | slopes of lon 2}. The Commission, Oe 
over, undoubtedly had good reasons for the cross-section selected. — 
The width chosen by it substantially agrees with that proposed by the 
International Commission which investigated the proper means for — 
increasing the capacity of of the Suez Canal. But the depthr recommended 
by that Commission was 9 meters, or 29ft.6ins. 
Bi: It has been correctly stated in the discussion that most a the ocean Pot 
traffic is carried on in comparatively small vessels which could easily = 
pass through the proposed canal, and that the large vessels are very 
few and play a small part in the freight t traffic, especially in the coast- 
rs a ing trade. Iti is ev ‘evident, therefore, that for most of the traffic small fs 
ss vessels are more economical than very large ones. The assertion that ee 
vessels capable of passing through the proposed canal could not with 
cross the ocean is is not supported by the facts. 
_ Since the locks proposed w Ww ould only be able to handle the traffic | ne 


= could then ths built of a size and depth fit for the demands © 
upon them. om could then be deepened should it appear to be 
Another very question touched by Mr. North, is the 
=: of levying tolls. The-writer does not deny the advantages Evy) 
which any section of the country would derive should the United a 
: - Btates decide to pay a large part of the freight charges i in that section me? 
> , This is substantially what the e proposition of building at the — a 
expense nse of the United States a costly « canal, which is to be toll free, : ' 
ae to. The prospect of inducing people of other sections of ; 


_ the country to vote for such a scheme, however, is very slender, and, 
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1 the came area of cross-section ac nronosed hy the Commission witha 
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inorder to secure a majority of votes, as proposed by Mr. Thomas Mr. Mayer. 7 
Curtis Clarke, it would be necessary to — it with other schemes 


THE LAKES TO | NEW ORK. B15 


is so so large that the levying of proper tolls will not ‘materially diminish 
the amount of freight which will pass through it; and it is ungenerous — 
and inexpedient for the section of the countsy to be benefited to expect 
other sections, not so fortunately si situated, to to help in paying — 

. For the purpose of illustrating from an an economic standpoint the 

4a objections to a toll-free canal, a sim plified example containing the 
essential features of the problem will be chosen. 

There are quarries at a town, A,” where a cubic yard of stone costs 
in another town, ‘‘B,”’ are quarries where a cubic yard of equally 
oa stone costs $3; the cost of transportation between the two places 
is $1.50 per yard. In this case each place uses its own quarries. The eo 
_ State intervenes and assumes two-thirds of the cost of transportation. 
Then the town B ” will obtain stone from “A” at $2.50 per} yard. 
; _ The actual cost of this stone is $3.50 per yard , of which the State pays 
$1. The effect of the interference of the State is that more labor is : 
"spent for the stone used at the town ‘“‘B” than before. 
Stone has become actually dearer thenah it is nominally cheaper. ; 
Other et effects will be produced, among them, losses to the quarry 
owners sof the town “ B” and gains to those of the town ‘ gener- 
ally the latter effects alone are dwelt upon by advocates of such State | 
interference. When the State omits to charge a reasonable tollforthe 
use of a canal which it builds it not only enriches one section of the — 
- country at the expense of the rest, but it increases the production | of 
- things at a distance which could really be p produced cheaper at home; 

c it thereby increases the amount of labor which has to be expended for — 
obtaining a given amount of goods. There are cases, however, and the — 
‘Manchester Ship Canal seems to be one of them, where the principal 
benefit obtained by a canal is the lowering « of excessive monopolistic 
freight rates on competing railroads, and where the attempt to levy tolls © 
covering the yearly expenses of such canals would be destructive of | 

_ their usefulness. The writer believes that a toll-free barge canal _ 

»! large capacity, from the Lakes to New York, would have e this effect. 

And the adv ocates of a barge canal wisely refuse to recommend tolls. q 
as they would destroy most of its usefulness. A barge canal of small 

. capacity, however, would not answer this purpose, as the railroads — 

aan would find it to their advantage to let it ha have all the business it could — 

‘carry, and i ignore its freight rates. 
The rail freight rates in this country, however, are only about one- 
third of those in England; the possible reduction is small, and the 


effect of a competing canal, therefore, very limited. 
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_ Mr. Mayer The tolls proposed for the ship onal by the writer, however, are 
_ 4 mue h smaller than the ) expenses incu ine urred for transfer on a barge canal; 
the former is therefore superior, as it pays its way and offers larger 


benefits tothe public; 


The writer ’s criticisms of the barge canal were mainly 


to prove | a barge is desirab inde- 
_ pendent of the incidental adv antages of lower railroad freight rates 
Theoretically, it would be best, in canals which are ele used to 
their full capacity, to increase the amount of freight using the canals 
q by varying the tolls for the different kinds of merchandise, taking 
¢ into account origin and destination, in proportion to the value of the 
-. service rendered by the gga ete on no part of the freight more 
than the traffic will bear. For a canal which is used to its full 


‘service “rendered by the canal is for which 
3 saves transfers. The principle of charging in proportion to the num- = 
of transfers saved s seems to be, therefore, the nearest 


Thomas Curtis Clarke’ are interesting, and the write 
_ thinks that the scheme recommended by him for consideration is 
a worthy of careful inv estigation, which is likely to show that it is not = 
only feasible but economically desirable, weighing the advantages tc to 
be gained with the cost of their attainment. ‘If the scheme were a8 
well known in all its aspects, and if its economic merits were equal eS 
those of the canal here considered, the writer would think it advis- — ; 
ine the two; but, for the present, he would preferthat = = 
interested in the eastern canal would come forwa ard, 
sclaring their willingness to pay for the yearly cost by 
tolls, and advocating the passage of a law in Congress providing are 
it has been asserted that Lake vessels would be very uneconomical fe] 
on the ocean. _ The writer does not believe that the ‘equivalents, on 
the size of which the whole argument depends, have inherent prob- _ 
a - ability, in the face of the actual transportation charges on the Lakes’ pa 
a and oe. All the difference in these is “explain able partly by the 
present small depth of lake channels, and partly by the emeller 
4 distances on the Lakes. If a canal of either 21 or 24 ft. depth existed, 
vessels would be built adapted to both Lake and ocean traflic, and 
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— 7 _ The tolls proposed by the writer were calculated for an annual = =— J 
expense of $9 000 000, allowing for 39% interest. If the United States 
¢an obtain the money for construction at 2% interest, the annual 
Z expense will be only $7 000 0U0, and the tolls given would be sufficient, 
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DISCUSSION: CANALS FROM THE LAKES TO NEW 
their disadvantages for either would be small in comparison with the Mr. Mayer. 
savings accomplished by the avoidance of transfers, $= | 
ae _ Thes superiority of a canal 30 ft. deep can only be shown by assum- — 
ing an enormous traffic. Though the writer believes that such a traffic 
will exist on this route in the near future, he does not think that after _ 
_ this discussion it is possible to convince a sufficient number of people — 
-toinduce action by Congress in favor of such a canal. The smaller 
canal will be more profitable at the beginning, a and for this purpose — 
- does not require an amount of traffic w hich appears improbable to the © 
The capacity proposed by the United States Canal Commission for 
: is beginning is, as appears from Mr. Alfred Noble’s s letter, 25 0U0 000— 
tons, which can be increased to 36 000 000 tons by doubling the single - 
locks. If one of the two rows of locks, in the places where there are  —s_—> 
—. locks in a chain, were made 30 ft. deep, the canal could be oa 
easily increased to 30 ft. depth whenever t the traffic “required an 
increase o of capacity beyond the 25 000 000 tons. This o ought to unite 
all the advocates of a ship canal, because it will fulfill the wishes of 
_ those in favor of a 30-ft. canal as soon the growth 
he The pu purpose of this p paper was to make it evident by the iii, 
- which it would call forth, that the preponderant judgment of those ~ 
who have studied this question is in favor of a ship canal. Z Mr. — 
Wi isner’s paper and the writer’s have accomplished this purpose. — The — 
objections whic sh have been raised against a ship ca canal have 
effectively answered in the discussion, by t those most competent to do — 
so; and many who were either ignorant of, or indifferent to, the sub- ee 
ject, have been convinced or made more enthusiastic in favor of an 
_ enterprise \ which is the most important engineering | menial of the near 
— GEORGE Y. Wisyer, M. Am. Soe. C. E. (by letter.) —It i is gratifying mr. w 
eo to note the adv ance which has been made in general knowledge o on the a 


waterway problem since the discussion in the Transactions of the Society 


for June, 1898. 


‘The present papers attack the from entirely different 
_ standpoints and by different methods, ‘and arrive at practica ally the 


~ same results; ‘while the discussions, which have been contributed by 
some of the ablest waterway engineers in the world, although not in © 
harmony as to the actual dimensions which should be adopted, in no — 
‘controv ert the facts o on whic h in n the paper were 


= include all items relative to the cost of construction, maintenance 


* Transactions, Am. Soc. C. E., Vol. xxxix, page 273; Economic Depth 
Canals of Large Traffic,” by Joseph Mayer, M. Am. Soc. C. 
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_ Mr. Wisner. of : route, and the cost of moving the expected commerce between eS 
> ml minals, which in any way affect the fixed charges properly chargeable shed 4% 
to the rates of the respective r routes. 
Major Symons calls attention to the writer being a strong advocate 
of ship canals; yet, in all of his own estimates for transportation rates 7. 
- on his proposed barge canal, he assumes the waterway to be con 

"structed a. maintained at public expense, and t then attempts to show 


_ routes where all fixed charges for eeusteuction and maintenance must 
taken care of inthe transportation rates. 
<— The writer has endeavored to to treat each route in exactly the same ne 
manner, , and wherever fluctuating) values have used, the conclusions 
— d rawn are based on results from which the errors from such sources are : i 
_ practically eliminated; and if such methods may be termed those of a 
an advocate, then those adopted by Major Symons need qualifying © 
at public expense, or whether the fixed charges be made a part of the © 
_ transport rate; the result to the producers of the country is the same. ae. 
‘Ifthe the route is ‘worthy of being constructed at public expense, ‘it is fair en 
presume > that the people of tl the whole « country are to be benefited, 
and whatever saving may accrue in transportation rates from Gov a 
‘ment construction aemainy becomes a tax on the producers who use is 


If, therefore, when all direct and indirect benefits are considered, 
8 weno cannot be : shown 1 capable of furnishing better 1 rates s with fixed 
charges included than its competitors, we must conclude that it is not re 
discussing the relative merits of these different proposed water-— 
way routes, there are several important considerations which must not 
be lost sight of, if a . correct and satisfactory solution of the problem is +f 
Existing knowledge as to the natural physical conditions of the i ; 
routes, and the economical type of freight carrier which can be best 
-4 utilized on the respective waterways in the transport o of domestic and 
- foreign commerce, must be fully considered, and all conclusions ‘om ti 7 
4 on sentiment eliminated. W hile most of us } would take great pete in a 


"their comnings its construction. Ji Not that the reduction in trans- 
_ portation rates must be such as to warrant a private company taking a 
oad up the project for profit, but that the ‘Tesult to the whole country ae i 
from direct reduction of “rates s and from resulting development 
_ new commerce and industries will show a balance on the - side. a ra 
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DISCUSSION: CANALS FROM THE L LAKES ‘TO NEW YORK. 


a _ Under the most favorable conditions to be expected, it will be at Mr. ‘Wisner. 
 Jeast ten y years before either of the proposed waterway routes can be— 4 a 


opened for business. The relative movement of domestic and foreign 


: ; b commerce which will exist after that period is the important factor on 


which both the type of waterway and of freight carrier must be based. 
At the ‘present time about one- fourth of tl the wheat raised in the United — 7 
States is exported; but from the increase in 1 population n which may 
safely be predicted, the present surplus of wheat raised will be re- | 
‘quired for domestic consumption within less than twenty years, and 
Le unless the annual yield can be increased, the export of grain must be 
eliminated from the calculation. — Whatever the future may have in 
y store for the grain business of the country, it is safe to say that the | 
: export of raw materials will greatly decrease, and the export of manu- a 


factured products largely increase in the near future, which implies a 


tonnage f for the value of commerce. 


the United States in 1899 as follows: : 


Lumber, boards and shingles. 
Miscellaneous manufactures... 


208 981 222 


= 


it will be noted from Table No. (18 that the entire exports in 


worth $35 per were the export of which is likely 
z greatly decrease in the near future, and that 967 978 tons, worth $200 
per ton, were m manufactured products, the exports of which are in- » 
— ereasing rapidly, and will be likely to comprise the principal part of 
as our foreign commerce during the era for which the the waterway must _ 
be constructed. It therefore appears that the waterway, if con-— 
_ structed at all, should be more for the purpose of distribution of prod- a 
ucts for domestic stic consumption tha than for the accommodation of foreign “a 


The economical dimensions for a waterway, and for the 
riers which use it, are functions of the distance between freight — i. 


there is no question that larger ships will be economical, and will be — 


aS ocean traffic, with from 3 000 to 5 000 miles between terminals, 
built as fast as the improvement of the depth of terminal harbors will — 
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HE LAKES TO NEW YORK, 
_ -Mr. Wisner. permit; but, on the Great Lakes, where the length of haul is wae 
— : to 1 000 miles or less, the limit in size of economical ship construction | 
has already been reached, and with unlimited depth i in the connecting 
channels of our lake waterways it will not pay to construct freight a 
_ carriers for lake service alone any larger than those recently put inthe 7: 
service. This statement may seem somewhat strong, but. the fae ts a are 
that with a @ haul of less” than 1.000 miles, the running expenses and 
‘fixed charges for ships over 480 ft. long, 52 ft. wide and 19 ft. draft, 
, am increase more rapidly than the profits from increase of Carrying 


Table No. 19, giving the dimensions, horse-power, speed, cost of ship, 
= running expenses and cost of transport p per ton- mile for different types. 


= 
_of carriers, is based on actual lake practice and experience, and has ene 


been prepared from data furnished by Mr. Frank E. Kirby, who is 
doubtless the best authority in the world on this class of ship con- as 


o. 19. 


Eos | gas | Fae 
52 x 19... | 8600 | $60 0.128 
x 52 x 23.. 2 480 12.5 | 9600 | 60 0.129 
480 XK 52 X 27. 2800 | 12.5 | 11760 | 62 0.121 
B00 X BA 27... 8930 | | 12600 | 62 0.120 
4 x 56 X 27... 8100 12:5 | 13300 | 80 
540 X 58 X 27. | 8200 | 12.5 | 18980 80 0.1300 | 
xX 60 27... 3480 | 12.5 | 14100 | 8 0,136 
480 X 52 X 19... Si 3650 | 15.0 | 7650 | 72 ae 
500 54X27...) | 4850 15.0 | 10000 | 7%%6 0.151 


= 
| 
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tf > eq It will be _ that for speeds of over 12.5 statute miles per hour 


_ the rate increases. Pivcassorin lines of the vessel be e adapted f for obtaining — 


cost of carrying correspondingly "increased. In the 
ss @ost of transport per ton- mile the prices for labor and materials used — bos} 
are the same for each type of vessel, and, therefore, any variation 


_ which may arise from fluctuation of prices will be practically elimi- — = 

& nated i in the relative cost of transport for different types of ships. — yaw 
___-‘ The rate per ton-mile in Table No. 19 only includes those items which oo 
enter into the cost of carrying a ton one mile in the open lake. Ifwe _ ne 
-_ into consideration the greater loss of time by the larger ships at he 
terminals, the | difference in cost of transport b becomes still less, as 
by Table No. 20, which is a computation of for 
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Insurance on cargo. 4 
Miscellaneous: expense 


on inv vestment 
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of the rate which ‘must be to transact the 
business, that the length of haul and the amount of detentions at _ 
terminals are the important factors necessary for determining the Be | 
_ economical dimensions for freight carriers, and, consequently, of the 7 
water routes to be used by them. 


rate in Table No. 20 is s for ships adapted for both lake 


between Lake and New York in adapted for only lake and 
water ray business, actual ‘Savings on the ‘using | the 


charges arising from the excess of ‘cost of and 
_ nance of deeper channels, as stated in the writer’s paper. hot e 
_ Since at least three-fourths of the freight carried on the Lakes sis 
for domestic consumption, and because domestic traffic must fantee: 
‘much more rapidly than that with foreign ports, it seems evident that 
if any waterway be constructed it should be the one best adapted for 
the distribution of products and manufactures for domestic use. = 
a It is generally conceded that to produce the best results, a water-— 
way from the Lakes to the Atlantic should have dimensions which will ' 
- permit the passage, at economical speeds, of ships best adapted om 
the traffic of the water routes connected. 
ae It is also established from the cost of vessel construction on re 
Lakes, and the cost of in ‘speeds | and 
portation for hauls of “ae than 1 000 miles has been reached in lake ~ 
_ practice; from which it appears that the only legitimate reason for a 
¢onstructing waterw ays more than 21 ft. deep will be solely to 


Dimensions of ship, and draft .480 x 52 x 19 ft. 500 x 54 x 27 ft. 

Sailing time of round trip..... 7 days. days. 

1260 
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DISCUSSION: CANALS F FROM THE LAKES TO NEW YORK. 
Mr. Wisner. modate foreign commerce between lake and foreign ports. ‘The only — 
pu . ‘saving to be obtained by the use of deeper waterways will be the cost — 
fe of transfer at New York of products destined for foreign ports, and, a 

since all traffic for the Atlantic coast trade would have to be 
é, ferred at New York, if carried in the larger ships, it is probable that 
_— the 19-ft. carrier would be more economical on the average, no matter Vs i. 
é how large the volume of commerce be assumed. 


in to ) open up aw waterway from the Great ae the s seaboard, 
capable of accommodating the largest ocean freight carriers, the cold © 
— must be faced that the interests of the producers of the country — 
are but the collective benefits to be derived by individuals, and unless — 


it can a be shown that: the benefits to be secured the 


Major Symons’ statements that Wisner corteinly 
at aconelusion which is in no manner justified by the facts and present 
data,” and that ‘‘his premises are entirely in error,” seem peculiar, nee 
. to say the least, when it is considered that he was well aware when he ae 
wrote his discussion that the § St. Lawrence ( Canals were actually open. a: j 
for business for the entire navigation season of 1900. 
‘he is technically true, as he states, that the Canadian 
; not yet been entirely completed. Neither has the St. Mary’s River S 
improvement been fully completed, yet its commerce in 1900 was nd Bote 
a 25 000 000 tons, while on the new St. Law rence Canal only one fully ne ae 
loaded freighter is reported : as having passed through. hy? 4 
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draft, it being g considered more by pailders to 
through the canals than to or transportation on the Lakes _ 
w ith ships of only 14 ft. draft. 
fact mentioned that «the Canadian Government and private 
¥ parties hav e only just commenced work at Port Colborne and Mon- 
‘a treal to prepare for the traffic which they expect to go through that | ote 
commercial highway,” is one for which the Canadian officials would a 
like to have some legitimate reason. From the tenor of recent articles te : 


7 in Montreal papers, they evidently fear that the desired improvements — 
may never materialize. - It must also be borne in mind that the v wpneed: 
of freight for domestic consumption is so large that it practically con- — 

= trols the route followed by foreign trade in the same commodities, nl 
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DISCUSSION: CANALS FROM THE LAKES TO NEW YORK. 


The w riter did not state that the Casedion canals were failures, as as Mr. ii 
“implied in Major Symons’ discussion, but that they had thus farfailed _ 


to divert traffic from established routes, and that any waterway of less 7 


ot depth: than required for the | passage of the best ty] pe of lake freighters _ 
cannot materially modify the transportation rates over existing routes. _ 
Major Symons’ comparison, of the effect of the enlargement of the 
_ Erie C al, to the economy of an 8 000-ton steamer over one e of 2 000 t 
ise ae The conditions which onl . caused the decline of traffic on the Erie _ 
- Canal since 1880 cannot be eliminated by the construction of a water-— 
way only 12 ft. deep, while the economy in the use of larger freight 7 


on the Lakes depends simply upon | the ratio of the mel 


for steamers of different dimensions. 


SS) While not prepared to stand sponsor for the exact ratio of power 
e- ely, for towing wooden and steel barges, the writer | 
is surprised that an engineer of } Major Symons’ high standing should — 
for one moment question the fact that the resistance of wooden sur- 7 
faces to movement through water is largely in excess of that of steel, ; 
especially in the case of barges in canals and shallow rivers, where the 7 
bottoms be maintained long in good condition except by con- 
stant repairs. The fact that wooden ships, with bottoms in the condi- 
4 tion similar to that of barges in use on shallow streams, offer great 
resistance to movement through the water, is so well known that com- __ 
5 ‘ment is unnecessary. If further evidence is needed to convince Major 
- Symons of his error, a careful study of the resistance of wooden as and aaa * 
Bas” a conduits to the flow of water should certainly be sufficient. 7 
If, as stated in the discussion, ‘‘ one of the strongest in 
favor of a barge canal following the general route of the Erie Canal, is" + 
¥¢ that business upon it can be done in cheap, light, wooden boats,’ ; the - 
project is certainly based upon a very weak foundation, for it is gen- 
erally admitted that in vessel construction wood must give way to ~— 
Tong before either of the proposed waterways can be constructed. = : 
_ While it is true that the insurance rate on the present small canal i 
_ boats is much less than that used i in the estimates given in the paper, 
it should be noted that the risk on 1 000-ton barges i in fleets of five or 
more, i in a 12-ft. waterway and through the lakes and rivers a 
by the route, will be practically the same as that for a steamer having © 


equivalent to that of the fleet. 


"Great Lakes thon nav of he Salem: it is stated 


“The ordinary rates of insurance on the Lakes are 3 to 349% on _ 
steel vessels. No insurance man interviewed thinks that the rates 
would be less for vessels navigating the canal, while many announced 
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“4 %, 
ton of carrying capacity is for than for 
_ barges, and, therefore, if a less rate be introduced in Tables Nos.3 and 

» 4 of the paper, the e showing 1 for the barge canal w would be made even a 

a Major Symons is in error w hen he states that the cargo insurance | 
4 used in Table No. 3 of the paper is increased in some unexplainable - 
manner, for the reason _ that exactly the same rate is used as in his 


7 tions, instead of making the shipper pay the insurance on the west-— 
a = bound frei ght, a as was done in the barge canal | estimates. If forcing — 
» 7 the shipper to pay all items which make estimated transportation rates 
undesirably large is a correct and fair procedure, the principle should © 
be still further extended and make transportation practically free, 
> Major Symons has apparently made use of this method, sO far as asthe 
cost and maintenance of barge route and west-bound insurances are 
concerned, and it would be interesting to know why the same prin- 
7 ciple should not be applied in the estimates of railroad rates, by omit- 
c ting all fixed charges for right of way, construction and maintenance 
In view of the large experience that Major Symons has had in con- ‘z 
nection with lake waterway and harbor improvements, it is surprising 
that he should not be aware that the barges he describes in his reports 
a. would be neither safe nor economical for lake transportation : as com- 
pared with the large freighters now used in the lake | service. If such = 
os the c: case, we certainly ought to expect a much more crowded state 
of affairs in the Canadian canals thanhas everexisted. 
_ In Major Symons’ reports and discussion great importance is given 
a the fact that nearly all of the commerce of New York 


any thing like dispatch at the port of New York w would por 
complete upheaval] and reversal of the methods of businessin 
those interested in rapid and economical methods of transporta- 
tion, this state of affairs is a strong argument in favor of adopting _ 
some other method of interior transportation, which will not perpetuate 
a system which, from excessive terminal detentions, great cost of 
transfer, and from diversion of traffic to less economical routes, adds 
materially to the cost of marketing the products of the country. - The 
= very fact that the differential rates on railroads to the seaboard all dis- 
- criminate against New York is proof that New York harbor i is the most 
BP sien: natural outlet for exports, and, instead of perpetuating 
_ existing conditions, the efforts should be to increase the receipts of 
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freight, so that full cargoes can be furnished to ocean freighters. ‘The Mr. ‘Wisner. — 
=< ce of New York is taken as berth cargoes for the simple reason - a 

that the volume received for export is not what the commanding _ 

- position of the harbor and its unsurpassed natural conditions for 

interior communications entitle it to. 

With direct deep-w vater connection with the great producing ee 
Northwest, the railroads would have to differentials 


a: a) Tn either event, the export commerce of the port w vould increase 
make it possible to establish methods w hich would give better v 


dispatch than at present. 
_ The statement that “ “the data furnished by Mr. Wisner are not at © 44 
all sufficient to prove that the Great Lake freighters could with safety _ 
make a speed o of 8 miles per h hour in the canal proposed by the Board — re 
ee Engineers ¢ on Deep W aterw: ays’ > needs some substantiation before’ c 
being accepted. What better proof is needed than that large freighters 
do make such speeds safely in similar canalsevery day? 
‘The St. Clair Flats Canal is by no means the only restricted section © A oe 
_ of the Lake waterways, yet it is a notable fact that no accidents have — . 
 oce curred in these channels, except § at ; sharp ¢ curves in strong currents, 
a condition which has been entirely eliminated in the plans proposed _ ~~ 
by the Deep Waterway Board. = 
Mr. Hunter’s unqualified endorsement of the writer’s estimate, that 
miles per hour as an average speed would be certainly safe, should ld 
settle the question beyond all doubt. 
_ The cross-section of the Manchester Canal is only four- fifths of _ 
that of the proposed waterway, yet experience has proved that speeds F- 
ia of 8 miles per hour are safe, and licenses permitting such speeds are — 
Te It is true that strenuous efforts are being made to have some of the _— 
- narrow channels of the Lake waterways widened to 600ft.,wherethere __ 
a are sharp curves and strong currents, but in the plans for the proposed - 
deep waterway to the seaboard, , sharp curves are eliminated and wide le 
vided in rivers wherever strong currents exist. 
E > _ In view of the facts that the speed of large freight carriers on canals 7 
of similar dimensions to those of the proposed deep waterway hasbeen 
established by actual safe and that the 


a 


years, s, the closing statement ‘of Major Symo mons’ discussion, that 

the estimates of Mr. Mayer and Mr. Wisner are theoretical possibilities, < 
while those for his barge canal are reasonable probabilities, must be _ 

a strong exhibition of over-confidence in his own per-— 


The methods and rapidity o of handling | cargoes at terminals here. 
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an ser show by Tah 


™. but little in the past ten years, as shown by Table ‘No. 


“TABLE 


"When built, and years compared. 


ay 


4 Length over all, in feet... 

4 Draft of water ‘in channels, in feet... SOE 


~— time at terminals per a round trip, in 


Mr. Mayer has’ covered the e relative merits of government 
private ownership of the proposed waterway so thorougly that but | 
j little comment is necessary. His idea that a moderate toll might be 
4 allowed, to cover all expenses incurred by the nation, would be a> 
_ Serious mistake if put into practice, for the reason that the benefits 
4 deriv ed from such a waterw ay will be as much of an indirect nature in 
ee up new commerce as of direct value in decreasing the cost of | 
He sen and, therefore, to obtain the maximum benefit, it should be 
Schenck is error in supposing that loss of time from 
» a meeting vessels, and from reduction of speed on curves, has not been 
provided for in the estimates of time of round trips on the proposed 
21-ft. waterway from the Lakes to the Atlantic. It is established 
_ beyond doubt that a speed of 8 miles per hour is absolutely safe on : 
tangents, and in passing vessels a reduction to one-half speed has has been aes i 
, ¥ used in the estimates, and for curves a reduction depending upon the 
j degree of curvature,as stated by Mr. Noble 
_——s Mr. North, in his able discussion, refers oo “ ‘the determination to 
make 24 ft. the governing depth for the channels of the Great Lakes,” 
as an argument against limiting the depth of the proposed waterway 7 


‘ee If it were a fact that the governing depth of the lake channels was — 


a to be fixed at 24 ft. or more, the writer would be fully in accord with x : 
Mr.N North’s views. No project for channels of over 21 ft. depth be 

been seriously contemplated, and, besides, it has been 
thoroughly demonstrated that larger ships than those recently con-. 
structed will not be economical i in the Lake service, that the shipping a ; 
associations will probably ask the Government to fix the ultimate 
navigable depth of Lake waterwa ays at 21 ft. 
‘It is true that in contracts for the impr of Lake w waterways 
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5 the payment f for depths up to 23 ft. is sometimes provided for, but 


be excavated, a clear nav igable channel 21 ft. Poe cannot be made a 

without making occasional cuttings from 1 to 2 ft. deeper than = _ 7 

required for navigation. Mr. North quotes the writer as authority | 

for the statement that 40 000 000 tons of freight passed through the 7 

Detroit River in 1899. This is not correct. The actual volume carried > 
- on the entire chain of lakes was not far ea 40 000 000 tons, as stated mn : 
in the paper, waite that passing the Detzols River probably | 


ffic, in n net tons. 


Grain (including 
O28 $21 


2531180 


23-220 91: 
‘The report of | the Committee on Canals of New York State gives 
. the total entrances and clearances of registered tonnage at Lake ports p 
in 1898 as 124 046 366 tons. Dividing this by two, the Committee 
obtains the total lake traffic as 62 023 000 tons. 
Thi , however, is misleading, as to the actual volume of ‘freight 
mov vement, which, in fact, was only about two-thirds of the volume — 
_ indicated by the entrances and clearances at the Lake ports. ar ee 
x The entrances and clearances include those of all pleasure nek 
- passenger steamers entering and leaving the ports, which at many of 7 


the harbors is an important part of the tonnage. ¥ To: assume, there- 
fore, that the freight movement through the Detroit River will within | 
* a few years amount to 80 000 000 tons is w holly unwarranted by al 
present conditions or future probabilities. 
io Se is true that the commerce — of the St. Mary’ s River has approxi- 
mately: doubled eve ery six years since 1882, but on the Detroit River the a 
_ traffic has not doubled in the last twenty years,} instead of in the last 
_ six years, as quoted by Mr. North, and it must be remembered that < 
_ this ratio cannot continue indefinitely, and, in fact, that the condition 
ow of the Lake grain and ore trade has already reached the stage y where 
. 4 - the ai annual increase of volume of traffic must be much less than here-— 
4 tofore. The unprecedented growth of commerce on the Great Lakes — 


* Including Canadian traffic through Georgian Bay and the Welland Canal. 
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4 of waterways, and the consequent ots into existence 

of new manufacturing enterprises which otherwise could never have 
1 been started. W hile the 1 free improv ement of these waterways has + 

often been criticised as undue favoritism of the competitors of the 
railroads, it is nevertheless true that the great prosperity of the rail- 
_ road lines which parallel, the water routes has been largely the indi- 
rect result of the new traffic which would never have existed had not 
cheaper transport b been developed by waterway improv ements. 


7 ‘The | effect of waterway improvements on the movement ‘of the 
Lake commerce is well illustrated by the relative volume of flour at 
carried by vessels and on railroads during the period of channel 


In 1866, the railroads carried approximately one-half of the flour a “ae. 
een the upper Lake ports and the seaboard; in 1867,three-fourths; 
in 1877, 949%; and in 1881, 96 percent. 
The improvement of the St. Clair Flats Canal and the completion — 
of the 15-ft. lock | and canal at Sault Ste. Marie in 1881, turned ee 70 
antage again in favor of lake transportation, so that, in 1882, the 
Lake shipments of flour were 21%; in 1886, 389%; and in 1889, 48% 
_ the total volume. It is hardly to be expected that this ratio will Fi 
materially change in| the future, for the reason that wint inter shipments 
a by railroad ar are certain to continue, and that future reduction i in water § : 
rates must be small after the completion of the 21-ft. waterway project, _ 
which depth, economical so far as Lake traffic 
concerned, will not warrant increasing. = 
Ifa commerce of 80 000 000 tons annually through ‘the Detroit 
- ver with a corresponding i increase of traffic to the seaboard, can be — 
guaranteed after the completion of a 30-ft. waterway, the writer will 
sms heartily concur with Mr. North as to the desirability of such rent 
tion. Not that the cost of transport will be less’ for Lake traffic than 
with a 21-ft. waterway ray, but that the indirect benefits from dev cloping = 
=a commerce of 80 000 000 tons will more than repay the additional 
a cost of a larger waterway. Such a result cannot be reasonably ex- 
4 pee ted, and i it is 8 probable that : 20 000 000 tons betw een the Lake ports — 


one-third of the: year, the Ww ould certainly ¢ to ca carry 


a large part of the commerce. 
The total traffic on the New York canals i in 1898 was 3 360 063 tons, — 
 ofw which 1 5738 227 tons were through freight. . The total freight traffic Ss 
over the New York Central Railroad was 23 403 439 tons, ons, of which only | a 
4 153 084 tons were through freight. The total freight tonnage on the oa 
New York State canals and railroads was 67 141 146 tons, of which + 


probably about 15 000 000 tons were through commerce between the zi 
freight centers of the country tributary to the and the 
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that the railroads would still carry at least one-third of the through a 


than double in ten years after the completion of the w aterway, indi- 


7 


DISCUSSION: CANALS ‘FROM THE LAK KES TO NEW YORK. “920 


‘With a deep waterway completed and ready for ninten it is pr obable Mr. Whee: 


freight, leaving 10 000 000 tons available for wate aterway traffic, ao 1 
will not be safe to estimate that the through traffic will more 


eating that 20 000 000 tons would be a maximum to be expected after 


ten years’ operation of the waterway. 
With an annual commerce of over 35 000 000 tons from the Lakes — 


to the seaboard, the capacity of the waterway would have to 
increased over that of the estimate of the Deep Waterw ay Board, 
- which would materially add to the expense account of construction 


The total entrances and clearances of New York Harbor are givenby —— 
Mr. Corthell as 79 544 653 tons, from which it is evident that the actual 7 
- export commerce from New York must be considerably less than the _ 
¢; registered tonnage shown by the clearances ofthe port. : 
ak A safer estimate can be made by giv ing the port ; its proper percent- 
age of the total exports of 29 000 000 gross tons from the entire country -s (el 
It is not fair to argue that because the deepening of the Lake © ae =: 
Ls channels from 16 to 21 ft. resulted in reducing freight rates 50%, = 


= 


4 


that | a deepening from 21 to 30 ) ft. will result in a corresponding i 


carrier in waterways of unlimited depth is a function of the length of 
haul. The cost of ships, per ton of carrying capacity, increases rapidly 

_ with the dimensions of the ship, and i the corresponding fixed charges —— 
increase faster than the saving in the cost of transport, and, therefore, 7 - 


decrease, for, as before stated, ‘the e economical dimensions of a freight ” ; 


where terminal detentions are large in comparison with the length of 
haul, the fixed charges from interest and insurance, in connection with | 
= the time of round trip, determine maximum limit of 


- With the Suez Canal the elements of the problem are entirely 
differont. . The vessels passing the canal make trips of several thousand 
miles, and, since the depth of canal is the controlling element for the — 

*, entire trip, it will pay to increase the depth to 32.5 ft. with a traffic of 
only one-third of that of our Lake waterways ays, v8, W here, 1 with a limited ot 
, length of haul, 21 ft. seems to be an economical mame depth for 
Referring to Mr. Monro’s | discussion, the writer by no means ‘ 
wishes to be understood | as- believi ing that the Canadian Canals will - 
7 ‘prove. a failure only so far as they may be expected to divert traffic 
_ from the present lake and railroad lines, or to materially modify freight a 
_ The Canadian Canals are achievements that their projectors may 


_ be proud ¢ of, /and in in the future, as in the past, will continue to be 
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Wisner. important the transportation of 

mF manufactures, which are almost certain to largely increase in the near 
Iti is well known that | barges of (10 ft. ft. draft cannot safely navigate 

- i the Great Lakes except during the av erage quiet weather, a and for this | 
reason a bargecanal capable of passing vessels of 16 ft. draft, or, say, 

18 ft. deep, hasbeen advocated. 
Such a canal would shut out all traffic with the seaboard with the 
modern lake e freighters, and, from the longer time required f for or passing — 
fleets of barges through locks, ‘would not have ne nearly as great a capa-— a 
city as a 21-ft. canal. Such a canal would in no way aid in the devel- i 

y opment of ship construction on the Lakes, and, so far as the writer — & 

am: can see, would not produce any of the indirect benefits to be expected _ a 

from a deeper waterway ay w ith larg. ge e locks. 

Observations to determine the relative speeds of large steamers in 

deep and shallow water and restricted channels have been continued 
since the writer’s paper was written, with results which 


confirm: those obtained ae Board of on Deep Water- 


The observed speeds s of five een known points 


on Lake Huron compared with those on Lake St. Clair, where the | 


depth was only ‘ 2to 3 ft. a than the d draft of the vessel, showed oe 


run in a sort of trough sos cane by the motion of the boat andthe 
action of the propeller, so that there is a ‘“‘squat”’ of the ship of about | 

1 ft., , making the depth of water beneath the keel that much less than ; 

indicated by act ual draft of ship and of « channel. us 


age than that obtained by the Board of on Deep V Ww aterways, 
7 and indicate beyond question that 8 miles per er hour is is a perfectly safe 
speed i in a waterw ay 21 ft. deep, and havi ing a cross- -section of 5 500, 0 
_ The results of the observations to determine the loss of speed of 
ships in restricted channels, furnished by Mr. Lionel B. West, are 
very interesting a and practically confirm | the results determined and — 
‘used by the Board of Engineers on Deep W: ater ways 8, and 
_ basis of estimate of speeds in the writer’s paper. 7. ee 
Kennedy, M. Am. Soe. ©. E., has kindly furnished 
the results of some observations made on the St. Lawrence 
to determine the amount that a is depressed in a channel 
_ when running, which indicates that for ships of 22 ft. draft and speeds = 
4 of i5 miles per hour, the vessel drops, or ‘‘ squats,” about 1} ft. aa rah 


2” = The observ ations made for the w riter on ships in the lake comme 2 
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show a of ft. f for a 10- Ww hich, considering the Mr. Wisner. 
Mr. Kennedy, 
be safely used in a 21-ft. "waterway. 
_ Mr. Mayer raises the question whether a waterway with the same a 
area of cross-section as proposed by the Board of Engineers on Deep = 
W aterways, and having a depth of 24 24 , ft., ae: ‘not be more satis- = 
factory than a 21-ft. waterway. 
It is essential for an economical that it should 
"sufficient depth for the safe passage of the best freight carriers of the 
routes connec ‘ted, and a width adequate for | the safe passing of sien 


+30 ft., and make it unsafe for hie to pass onal other except at very | > 
low speeds. It is difficult to steer vessels when moving slowly, 

_ especially with a a strong beam wind, and the results of making the 
~ channel narrower would be frequent grounding of ‘ships and a much 


the ing of the y is submitted: 


~ Let M, = Area of lock x lift of the lock west of summit-level; 
a ae _ M, = Area of lock x lift of the lock east of summit-level; 


D= = Displacement of ship going east; —_ 


= Q : = = Quantity of water used. 


7 For vessels locking successiv ely over the summit from west to east: 


=M+ D, + M,— M + 


With vessels alternating regularly each way: 


For vessel going east: 
M+ 
_ For vessel going west 
=%+D,—D,=M, 
We 
ba Average quantity used per vessel = 


Foran entire season, the alternate lockings will average one-hal halfthe __ 
total number of lockages, making: the supply of water needed | one and a 
one- half lockfuls for each ship passing the summit-level. 
If the locks at the ends of the summit- level have a less lift than at . 7 = 
other points on the waterway, M, and M, must be > computed for the 
maximum lifts on side of the summit. 


“| Iti is interesting to note that, while the displacement. ofa ship has no S 
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DISCUSSION: CANALS FROM THE LAKES TON 
Mr. W isner. effect on the volume of water necessary on a summit- -level, the volume 
required on a down-grade canal, from the Lakes to the Atlantic, with the 
_ heaviest traffic to the East, will be less than would be the case with the 


ships loaded to full draft in each direction, 


recent report of the State Engineer and Surveyor of New York 
- on the Barge Canal from the Hudson _ River to the Great Lakes giv rea: 
4 the estimated cost of a 12- ft. Barge C Canal from Troy te Buffalo as 
71 600 000 ¥ 
Canals, in 1899. This increase in the estimated cost of the Barge C Canal 
will i increase the fixed charges used in in Table No . 3 of the writer’s paper, 
and make the rate pe per ton for transport of wheat from Chicago to New 
York $1.42, instead of $1.39, as given in Table No. 3. From Table No. 
4 the cost of transport with a 21-ft. waterway is found to be $1.09; and, 
using the new estimate given by the State Engineer and Surveyor for 
Ps the completion of | the 9-ft. project of 1895, it is found that . the cost of ‘2 
_ transport from C Chicago to New York with a 9-ft. Barge Canal will be 
-_ The present average cost to transport a ton of f grain from Chicago 
to New York by lake and Erie Canal line is $1.75, and by lake and rail 


necessary to cover the operation and interest on the 
> _ cost of the routes, fix the volume of traffic which will be necessary wal ee 
the proposed routes more economical than existing lin trans- 
—& The rates of $1. 09, $1.42 and $1. 47, for 21- ft.., 12-ft. and i tt wali aa, 
ways, are computed on the assumption that the traffic on the water- } 
ways” annually will be 20 000 000 tons, 15 000 000 nan and 10 000 000 
__ In order that the transport r: rates on the proposed w waterways shall 
be as economical as over existing lines, the traffic would have to 
— exceed 8 000 000 tons, 6 000 000 tons and 4 000 000 tons, respectiv ely, 
7 on the 21-ft., 12-ft. and 9-ft. waterways, to enable making the rate as low 
as the by 1 lake and and 6 000 000 tons, 3 000 000 
_ 4 tons and 2 000 000 tons, respectively, to make the rate as low as the 
present average rate by lake and rail. 
‘The total traffic on the Erie Canal in 1899 was 2 419 000 tons, of- 
which only about « one-half was through freight. 
— With waterways only 9 ft. and 12 ft. deep, r requiring transfer delays — 
and charges at Buffalo, and competing with the enialing 14-ft. Canadian — 
Canals, which will likely be increased to a depth of 2! ft. in the near_ : 
future, it is extremely improbable that the through traffic which 
would be developed would warrant any better rates than those over — 


ith a 21- ft. waterway, allowing through bills: ‘of lading between 
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the lake ports and the seaboard, and quick passage for the economical Mr. Wisner. 
i of freight carrier for the lake business, a commerce of 8 000 000 

- tons annually Ww ould: certainly be available by the time the water way 
aot be completed, and would probably re reach double that volume in 


The papers and discussions the waterways have thes 


‘eountry tributary to the Great Lakes, whether belonging to the United © 
_ States or Canada, it is probable that an entirely different route from 

either of those under consider: ation would have the preference. —_—— 

: Pes From Sault Ste. Marie to the head of ocean nay igation on the St. 

i ‘Lawrence, at Montreal, through Georgian Bay, French River, Lake | 
‘Nipissing and the Ottawa River is only 615 miles, or 25 miles farther © 
than from The Sault to Buffalo by the lake route. The Ottawa route — 

would have | only about miles of restricted canal ‘section on the 

“entire ie, and could be constructed for less than ‘three-fourths « of the 


from Montreal to New York for the distribution of 
domestic commerce could be constructed for about $100 000 000, 
ah over $60 000 000 less for the e entire waterway from The Sault than a. 


similar waterway would cost from Lake Erie to New York. ea ot : 
: The distance from Sault Ste. Marie to New York by the Canadian _ 
Toute would be about 100 miles less than by the routes from Lake Erie — 
to the Hudson River, , making a saving in distance of about 200 miles — 
on each round trip between upper lake ports and New York. “ot oe 
_ The distance from upper lake ports to Liverpool would be about | 
800 miles less by the Ottawa route than by Lake Erie and a waterway 
‘There i is a strong: probability that a 21-ft. waterway will be con- 
structed from Georgian Bay to Montreal i in the near future, and, unless 
the people of New York take steps to open e atid water communica- 


to connect with the Ottawa route ‘at Montreal, the § St. ‘Lawrence River | 
: Ls will become the outlet for the commerce between lake . ports and the 
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